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introduction 



Among the many missions assigned to the NaHonal Science Foundation (NSF) by the 
Congress is the authority and responsibihty to "...appraise the impact of research upon 
industrial development and upon the general welfare; to provide a central clearinghouse for 
the collection, interpretation, and analysis of science and engineering resources ... to initiate 
and maintain a program for the determination of the total amount of money for scientific 
research ..." [ PL81-507, Sec.3.(a)] . 

In pursuit of these objectives, the Division of Science Resources Studies (SRS) designs 
and conducts surveys and supports other data collection activities dealing with scientific 
and technical {SIT) personnel, S/T funding, and inputs/outputs to the S/T enterprise. The 
informah'on collected by SRS is used by senior policy officials within Federal organizations, 
such as the Office of Management and Budget (OMB), the Congress, and NSF in support 
of analyses related to science policy issues. These data are also used by employers and 
educators to assess the current, and project the future, S/T environment. 

This document is a guide to the recurring porhons of the SRS data bases including 
informaHon on survey design, sample size, and data content. The abstracts found in this 
Guide provide a minimum introduction to these data sources. More complete descriptions 
can be found in the technical notes to SRS publications. These notes provide technical detail 
and also contain copies of the most current survey instruments. 

Data available ft-om SRS surveys are disseminated via an electronic bulletin board 
system; on diskettes prepared for IBM-compatible microprocessor^; or from the National 
Technical Information Service (NTIS). The bulletin board contains information on most 
recent survey data and synopses of major findings; diskettes contain detailed statistical 
tables based on data ft-om the individual surveys. Inquiries concerning surveys should be 
directed to the individual at the address and telephone number cited in the text of this 
Guide. PuHi: use tapes with microdata are also available when permitted by law; the Guide 
provides information on how to obtain them 

Further information on SRS publications may be obtained by contacting: 
Mrs. Elizabeth Michael 
Office of the Division Director 
Division of Science Resources Studies 
National Science Foundation 
1800 G Street N.W., Rm 1611 
Washington, D.C 20550 
(202) 634-4622 
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human resources 



national survey of natural and social 
scientists and engineers 



purpose and 
background 

The National Survey of Natural and 
Social Scientists and Engineers (NSSE) 
(also referred to as the Survey of Ex- 
perienced Scientists and Engineers) 
provides data on the number and char- 
acteristics of individuals who were iden- 
tified as being part of the science and 
engineering (S/E) population at the start 
of the decade. A biennial series of 
surveys, the NSSE provides a long- 
itudinal profile of scientists and engineers 
who were drawn fi-om a sample based 
on the 1980 Census of Population. This 
survey is the pnmary data set underlying 
the Scientific and Technical Personnel 
Data Syste.n (STPDS) which is designed 
to measure the educational, demo- 
graphic, and employment characteristics 
of the Nation's scientists and engineers. 
The STPDS is comprised of three data 
sets providing information on particular 
S/E subpopulations. 

The initial survey in this series for 
the eighties was conducted in 1982. 
Followup surveys were conducted in 
1984 and 1986; others are scheduled 
for 1989 and 1991 



survey instrument 

The data content of this survey, with 
minor exceptions, is fixed during the 
decade. Respondents are asked to pro- 
vide information on their education and 
training (level and field of degree); 
demographic characteristics (sex, age. 



race, Hispanic origin, handicapped status, 
etc.); employment status (including in- 
formation on full/part-time status and, 
if applicable, reasons for non-S/E em- 
ployment); and employment profile 
(occupation, type of employer, primary 
work activity, salary, work experience, 
etc). 



sample design 

The original sample, approximately 
1:?8,000, was selected fi-om respondents 
to the 1980 Census of Population. The 
sample was stratified on the basis of 
education, occupation, sex, and race 
Because the survey is longitudinal, 
requiring reinterviewing of a panel of 
respondents, the response rate will suffer 
some attrition over the course of the 
decade. The expected response rate for 
the 1986 survey is 80 percent. 



data availability 

Data are available fi-om the 1982 and 
1984 surveys Data fi-om the 1986 survey 
will be available in fall 1987 Similar 
surveys were conducted in the seventies 
based on a sample of individuals drawn 
fi-om the 1970 Census of Population 
Data fi-om this earlier panel are available 
for 1972, 1974, 1976, and 1978. Due to 
changes m the underlying samples, 
survey methodology, and refinements 
in population definition, data for the 
two decades are not stnctly comparable. 



data access 

Summary data from this survey are 
not published separately. Data from the 
seventies and eighties panel surveys have 
been reconciled by NSF and incorpo- 
rated into the STPDS in order to generate 
national estimates of the S/E population. 
National estimates for specialized cross 
tabulations are available annually from 
1976. Summary statistical tables report- 
mg recent data from the STPDS are 
available on diskettes designed for use 
on an IBM-compatible microprocessor. 

Inquines regarding the survey should 
be addressed to. 

Ms Nancy Conlon 
Division of Science Resources 
Studies 

Scientific and T^^chnical Personnel 

Characteristics Studies Group 
Natonial Science Foundation 
1800 G Street N W., Rm. L611 
Washington, D C 20530 
(202) 634-4664 

Inquines regarding national estimates 
generated from the STPDS should be 
directed to Ms Melissa Lane at the same 
address and telephone number 

Public-use tapes containing data from 
the 1982 and 1984 surveys can be pur- 
chased for $165. Data from the surveys 
conducted in the seventies are also 
available Inquines should be addressed 
to 

Mr Forrest Williams 
Data Users Services Division 
Customer Services 
Bureau of the Census 
Washingion, D C 20233 
(301) 763-4100 
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NOTICE — Your report to the Census Bureau is confldMtlal by law 
(Title 1 3, U.S. Code). It may be seen only by sworn Census employees 
and may be used only for statistical purposes. 



0^:B No. 3 1 45-007 1 : Approval Expires January 31,1 988 



FROM THE DIRECTOR 
BUREAU OF THE CENSUS 

The Bureau of the Census is again conducting the National Survey of Natural 
and Social Scientists and Engineers to update information relating to the 
Nation's scientific and technical personnel. We conduct this survey every 2 
years under the sponsorship of the National Science Foundation ar i the 
Department of Energy. We appreciate your cooperation in 1 984 and are 
again asking for your assistance. Even if you are retired, not working, or 
currently working in a position unrelated to science or engineering, we urge 
you to complete the questionnaire to add to the knowledge of our Nation's 
use of highly trained and educated personnel. 

Because of the rapid developments and inno 'ations in science and 
technology during recent years, it is important to know how these changes 
affect the highly trained and educated people in the fields of engineering, 
and the natural and social sciences. The National Science Foundation uses 
the information collected in ;his survey as mandated by law to prepare 
biennial reports, which provide numbers and characteristics of the scientific 
and technical population. The survey data enable government agencies to 
assess the scientific and engineering resources available in the United 
States in relation to the needs of businesses, industries, and universities and 
to provide a basis for the Nation's science and engineering policies. 

We are collecting this information under the authority of the National 
Science Foundation Act of 1 950, as amended by Title 42, United States 
Code, Section 1 862. Title 1 3, United States Code, obligates the Census 
Bureau to keep all tnfomiation provided by respondents in the strictest 
confidence. We can only use your answers to prepare statistical summaries. 
Such summaries preclude the identification of any survey participant. 

Please answer the questions that be^ > on page 2 and return your 
questionnaire in the enclosed, addressed envelope as soon as possible. 
Some questions ask you to enter a code and description from Reference List 
A, B, or C. We are enclosing a Reference U^t Guide for your use. 
Participation in this survey is voluntary, ar 1 there are no penalties for failing 
to answer questions. However, your cooperation is vital to ensure the 
completeness and accuracy of final results. 

Thank you for your cooperation. Your Census Bureau appreciates your help. 
Sincerely, 



JOHNG.KEANE 
Enclosures 



FORM 88E-60 

(1 •24-86) 



U.S. OtPARTMENT OF COMMERCE 
BUREAU Of THE CENSUS 



1 986 NATIONAL SURVEY OF 
NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS 



r 




Bureau of th« Camus 
ATTN: Currant Proiects Branch 
1 201 Eaat Tanth Straat 
Jafffarsonvilta, Indiana 47132 



PIhiM IHid instructions carefully before answering questions. 

Answer as accurately as you can by printing your reply clearly or by entering an "X" in the 
box next to the appropriate reply. 

If the instructions for a questicn direct you to enter a code and description from a list, please 
refer to the Reference List Guide thp* is enclosed. 



IF YOU HAVE MOVED, or if there are errors in the address label above, please enter the 
correct information about your name and current residence below. 



Name 



Number and street 



City or town 



State or foreign country 



ZIP Code 
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Part I - EDUCATION AND TRAINING 



1 . Sines May 1 984 ha v« you attandad any collaga, 
unlvaralty, or othar post high achooi inatttution? 

ToT1 1 □ Yes - GO fo 2a 
2 □ No - GO to 4 



2a. What |« tha hlQhaat dagraa, if any, you hava RECEIVED 
•inca IMay i8o47 



Mark (X) on// one box. 

1 □ Associate 

2 □ Registered Nurse (R.N.) 
Bachelor's 

4 □ Master's 

5 □ First Professional Non-Medical 
(e.g., J.D., LL.B.,Th.B.) 

6 □ First Professional Medical (e.g., D D M 
D.D.S.,D.O.,D.V.M.,M.D.) 

7 D Doctorate 

8 □ Other - Specify - 



9 □ None — 60 to 3a 



GO 

to 

2b 



b. Whan was this «lagraaawardad7 



If you received more than one degree at the same level (e a . 
recenTone'' * enter the year of award of the most 



1031 



19. 



c . What was tha major flald of study for this dagraa? 

Enter code and description from Reference List A. 



1041 


Code 











Description from Reference List A 



3a. Ara you currantly attanding a coilaga or unlvarsity? 

TobI 1 □ Yes -GO to 36 
2 □ No - GO to 4 



b. Arayouafull-timaorpart-timastudsnt? 

Toe] 1 □ Full-time 
2 □ Part-time 



3c. Ara you snrollad as a graduata or an undargraduata 
studant? 

Graduate 
Undergraduate 



d. Whatflaidof study ara you pursuing? 

Enter code and description from Reference List A. 

Description from Reference List A 



Code 









□ Not 



pursuing a specific field of study 



4. Which of tha following kinds of training, K any, did you 
participate in during 1984 or 19857 

Mark {X} the appropriate year for each type of training you 
received. » r^u 
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(1 ) Coursaa at your amployar's training facility. 


I Fio] 

1 □ ♦ 


1985 

1 □ 


(2) Couraas at an adult aducation cantar. 


1984 

20 


1985 

2D 


(3) Couraas prassntad in conjunction wMi 
profassional maatings. 


1984 


1985 

3D 


(4) Couraas prassntad by profassional training 
organizations (commarcial or non-profit). 


1984 


1985 

4D 


(6) Extansion or corrasiKmdsncs coursss. 


1984 

bD 


1985 

5D 


(6) Military training. 




1984 


1985 

eD 


(7) Othar training. 




1984 


1985 

7D 


(8) Nona 




1984 

sD 


1985 

sD 



FORM SSE-eO< 1-24-86) 
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PART ai - DEMOGRAPHIC CHARACTERISTICS 

[ 



8. At of March 9, 1 986, what wm your marital atatua? 

y\T^ 1 D Married 

2 □ Widowed 

3 G Separated 

4 □ Divorced 

5 G Never married 



tlld you hava any chUdron livlno with you aa of 
March 9, 1 986 who wara 6-17 yaara of aga? 



112J 
b. 

iiiTI 



1 □ Yes 

2 □ No 



DM you hava any chlMran livlno with you aa of 
March 9, 1 986 who wara under 6 yaara of aga? 



1 □ Yes 

2 □ No 



7a. Ara you phyalcally handicappad^ 

|i □ Ye8-GOto76 
2 □ No - GO to 8 



b. What la the nature of your handlcap(a)7 

Mark {X; all that apply, 

1151 1 D Visual 

2 D Auditory 

3 D Ambulatory 

4 D Other — Specify 



Part III - EMPLOYMENT STATUS 



8. During the weak of March 9, 1 986, wara you - 

"TTI y □ Working full time (35 hours or more per week 
in at least one position) — GO to 13a 

2 □ Working part time - GO to 9 

3 □ Not working, but seeking work - GO to 12 

4 D Not working and not seeking work — GO to 10 



8 . Wara you aaaklng fulMlma work? 

1 □ Yes 

2 DNo 



117 



} 



GO to 13a 



12. If you wara not working but wara aaaklng work 
during the weak of March 9, 1986, waa your Job 
aaarch raatrlctad by — 

1 1 D Geographic location 

2 D Family responsibilities 

3 G Need for part-time employment 

4 □ Other - Specify > to 23, 
> page 5 



5 □ Not restricted 



1 0. Did you look for work at any time during tha 3 
PRIOR to tha weak off March 9, 19867 

lie I 1 n Yes 

2 DNo 



GO to 
3a 



1 1 . What waa tha MAIN raaaon you wara not working and not 
aaeking work during tha weak of March 9, 1 9867 

Mark iX) only one box. 

119^ 1 D On vacation or otherwise temporarily absent 
from a job for health or personal reasons 

2 □ On layoff from a job 

3 □ Retired 

4 □ Student 

5 D Family responsibilities 

6 G Chronic illness or permanent disability 

7 G Could not find work or believed no jobs 
available in my particular field 

8 G Did not want to work 

9 G New job to begin within 30 days 

10 G Waiting for school to begin 

1 1 G Other - Specify ^ 



13a. During tha weak of March 9, 1986, wara you 

working at (or temporarily abaant from) a poaltlon 
related to tha natural aclancaa. eoclal 8clanca8« or 
anglnaerlng7 

1271 1 G Yes - GO to 74a 
2 G No - GO to 13b 



GO to 23, 
page 5 



What waa tha moat Important raaaon that you wara 
NOT working at a poaltkin releted to eclanca or 
anglnaerlng7 

Mark iX) only ore box. 

1 1 G Preferred nonscience or nonengineering position 

2 G Promoted out of science or engineering position 

3 G Pay was better in nonscience or nonengineering position 

4 G Locational preference 

5 G Science or engineering position not available 

6 G Other — Specify 



J 



FOAM SSE-60<1 -24-66) 
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PART IV - EMPLOYMENT PROFILE 



In thte pft of ttf qu— tJonnalf, w mrm —king 
qimtiont about your Job hM during ilM wMk of 
March 9, 1 986, raqardlf ■ of tha typa of woHc involvod 
Ibidudbigamllltaryaft/vloajob). If you bad mora than 
ana ragular Job during tha waak of March 9, 1 986, 
racord Information for tha ona which you consldar to 
ba your PRINCIPAL amploymant. 

14a. For wtiom did you work? 

Enter neme ofcompeny, business organization, government 
agency, or other employer (or self-employed}. ^ 



18. 



b. In what city and atata did you work? 



City or town 



State or foreign country! 123 



1 5a. How would you classify tha organization for which 
you work? 

(Pleese enter code from Reference List B, "Employer 
Classification List". If the orgenization conducts its 
activities at different locetions, enter the code for the 
activity et the locetion where you are emplo\^d.} 



1241 





::ode 









Which cataqory baat daacribae tha typ« of organization 

of thittjob? 

Merk {Xl only one box. 

01 D Self-employed 

02 D Business or industry 

03 □ Junior college, 2-year college, technical institute 

04 D Medical school 

05 □ 4-year college or university, other than medical school 

06 D Elementary or secondary school system 

07 □ Hospital or clinic 

08 Q Non-profit orgarization, other than hospital, clinic, or 

educational Inst ution 
od □ U.S. military service (active duty), or Commissioned 
Corps, e.g., USPHS, NOAA 

10 □ U.S. Government, civilian employee 

11 G State government 

12 □ Local or other government — Specify ^ 



13 O International agency 

14 □ Other - Specify ^ 



17a. 



b. What kind of work wara you doing? 

Enter the code and description of your occupation 
from Reference List C. 

Description from Referenr«» List C 



1261 



Code 




1 

1 



Did you have mora than one Job during tire waak of 
March 9, 19887 

1 □ Yes - GO to 1 7b 

2 □ No -GO to 18 



Which ona of tha catagoriaa In item 1 8 abova baat 
daacrlbaa tha typa of organization of your sacond Job? 

i^nter the appropriate code (01-141 from item 1 6 ^bove. 



Second job 



Remarks 



ERLC 
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FORM $SE-80 (1-24-86) 
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PART IV - EMPLOYMENT PROFILE - Continued 



1 



18. 



Fffom ths foNowlnB woHc MtlvltlM# wMoli wm yoiMr 
primscy woHc Activity mmS wMoh wm youf sMondsry 
vimk •othrlty for your Job raportMi In Hmi 1 4, In t»rira 
off timo dovolod for a typlcol wook? 

Ent9r the appropriate code (01 — 16) for each in 
the specified box. 

PLEASE NOTE: BmIc ro M or c h is study directed toward 
gaining scientific knowledge primarily for 
its own sake. 

AppUod ro^MM«h is study directed 
toward gaining scientific knowledge in an 
effort to meet a recognized need. 

Povolop m owt <t direction of the 
knowledge gaiLsd from research toward 
production of useful materials, devicea* 
systems, and methods. 



20a. For your Job reported In Horn 14, what was your liaalc 
annual aalory aa of March 1 9867 

Exciude bonuses, overtime, summer teaching, etc. 



Code 

01 - 

02 - 



Management or adminlstrstion of research and davetopment 

Management or administration of other than research and 
davalopmant 

03 —Teaching and training - preparing and taacNng courses, 

guiding and co'^nsaling students or trainees 

04 — Bask:rese^'ch 
06 —Applied rftearch 

06 — Davtlopment - product, process, and technical devstopment 

07 — Rapori and technical writing, editing, information retrieval 

08 —Clinical diagnosis, psychotherapy 

06 —Design of aquipmam, processes, models 

10 —Quality control, tasting, evakjation, or inspector 

1 1 —Operations — production, maintenance, constfuciion, 

installatkm, exploration 

12 —Distribution — sales, traffic, purchasing, customer and 

public relations 

13 —Statistical work - survay woric, forecasting, statistical 

analysis 

14 —Consulting 

1 6 —Computer applicatk)ns 
1 6 -Other activities - Specify 



$ 



o □ None 



00 



Per year 



b. Wara you amployad by an educational Institution? 



Primary work activity 
Secondary work activity 



16. During a typical weak In your Job roportod In l^m 14, 
what pareont of worfcing time dM you dovota to each of 



Entries should total 100%. 



. % Primary work activity 
. % Secondary work activity 
. % Other activities 



100.0 TOTAL 



ERIC 



eon-24^1 



1361 1 □ Yes - GO to 20c 
2D No - GOro2Y 



c. Waa your aalary paid on a 6 or 10 month 
11 or12monthbaala7 

te| 1 □ 9-10 months 
2 □ 11-12 months 



baela or an 



21 . What waa your baak annual aalary In 1986 f or your Job 
raportad In Item 1 47 

Exclude bonuses, overtime, summer teaching, etc. 

Per year 



$ 

0 □ None 



00 



22. What waa your total profaaakNial income In 1 986 
Including basic annual aalary, bmiueaa, ovai^nia, 
aummer toaching, coneuMng faaa, atc.7 



1381 $ 



In 1985 



0 □ None 



23. During calondar year 1 986 — 

(a) How many woake dM you work? Include weeks of 
paid vacation, paid sick leave, and military service. 

ni] Weeks 



(b) How many waoke ware you without a Job, but 
aaaking worlc7 

Weeks 



(c) How many waoke ware you not working 
not aaaking work? 



Weeks 



62 Waoke Entries for ial ib) and (c) above 
should total 62 weeks. 



14 
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PART IV - EMPLOYMENT PROFILE - Con\tinued 



24. 



How many ymn of profossloffMii work •xporlMiet, 
liiGluding tMching, havo you hod? 

Years 



0 □ Nona 



26. 



Baaad on your total aducatkm and axparlanca, what 
do you ragard youraaH aa profat^lonally? |if ratirad, 
prior to ratlramant.) 

Entar coda and description from Reference List C. 

Description from Reference List C -7 



Code 









28a. 



1471 



26a. During tha waak of March 9, 1 986, was any of your 
work at your Job raportad In Itam 14 supportad by U.S. 
Qovommant funda7~tlf ratlred or unamployad during 
that waak, skip to Itam 29.) 

144l 1 □ Yes -GO to 266 

2 0 No \ 

3 □ Don't know / GO to 27 



b. WhIchof thaaaaganclaaordapartmantawara 
aupportkig your work? Mark (X) all that apply. 

^ 1 □ AID (Agency for International Development) 

2D Department of Agriculture 

3D Department of Commerce 

4D Department of Defense 

sD Department of Energy 

sD Department of Education (NIE, OE, NCES) 

7D Department of Health and Human Services 

eD Department of Housing and Urban Development 

sD Department of the Interior 
10D Department of Justice 
1 1 D Department of Labor 
1 2 D Department of Transportation 
13D EPA (Environmental Protection Agency) 
14D NASA (National Aeronautics and Space Administration) 
isD NSF (National Science Foundation) 
loD Nuclear Ragulatory Commission 
17D Other - Specify 



isD Don't know source agency 



27. From thia llat of aalactad araaa of natkmal Intaraat, 
indleata tha ONE araa to which you davotad tha MOST 
profaaakmal tima durkig a typical waak at tha Job 
raportad In Itam 14. Mark (X) only one box, 

1 D Energy and fuel - GO to 28a 
2D Health ^ 
sD Environment 
4D Education 
sD National defense 
oD Agriculture 
7D Mineral resources 
sD Community development and service 
sD Housing (planning, design, construction) 
10G Transportation 
1 1 D Communications 
12D Technologic^' development 
laQ Space 

14D Other - Specify 



> GO 
to2da 



What parcant of your profaaalonal tIma did you davota 
to anargy and fual during a typical waak? 

1 D 1 00 percent 

2 D 75 to 99 percent 

3 D 50 to 7 4 percent 

4 D 25 to 49 percent 

5 D 24 percent or less 



b. From this llat, mark tha ONE anargy aourca that 
Invohrad tha LARGEST proportion of your anargy- 
related work during a typical waak. 

8] 1 D Coal and coal products 

2 D Petroleum (including oil shale and tar sands) or 

natural gas 

3 D Fission 

4 D Fusion 

5 D Hydroenergy 

6 D Direct solar (including space and water heating, 

thermal, electric) 

7 D Indirect solar (winds, tides, biomass, etc.) 

8 D Geothermal 

9 D Other - Specify 



c. Plaasa read this llat of anargy-ralatad actlvMaa and 
mark tha ftamfa) that boat daacriba tha activity (laa) In 
which you ware angagad during a typical waak at tha 
Job raportad In Itam 14. Marie (X) all that apply, 

01 D Exploration 

02 D Extraction (gas, oil, mining) 

03 D Manufacture of energy-related components 
or products 

04 D Fuel processing (including refining and enriching) 

05 D Electric power generation 

06 D Transportation, transmission, distribution of fuel 
or energy 

07 D Energy storage 

08 D Energy utilization, management 

09 D Fuel reprocessing or disposal 

10 D Energy conservation 

1 1 D Environmental impact (health, economic, etc.) 

12 D Education, training 

1 3 D Other — Specify 



d. Plaaaa antar tha number oftha activity from tha above 
llat (28c) that beat daacribaa tha activity In which you 
apant MOST of your anargy-ralatad tima. 

Enter the appropriate code number iOI to 1 3) from 
item 2Sc above. 



PW6 



Activity 



FORM SSEOO (1-24-86) 



Part V - OTHER INFORMATION 



29a. In thm avant It It nacaaaary to contact you to clarify 

aoma of tha Information yc u provldad, may wa contact 
you by talafihona? 

1 □ Yes - GO to 29b 

2 □ No - GO 30 



30. Plaaaaantartlianamaandaddraaaof aparaon, 
othar than youraaif and at an addraaa othar than 
youra, throuflh whom you can ba raachad. 



b. What Is tha talaphona numbar at which you 
can ba raachad? 



TSll 



Ar^a code 


Number 




What la an altamata talaphona numbar at which 
you can ba raachad? 


Area code 


Number 



Name 



Number and street 



City or town 



State or foreign country 



ZIP code 



Remarks 



ro^SSE-aOd •24-86) 



Thcnk you for completing this questionnaire. 
Please return the completed form In the enclosed addressed envelope. 



^{i. S. GOVONMENT PRIHT1N6 OFFICE- 1986/646-009/20214 



formSSE-65 

(12-13-85) 



U S DEPARTMENT OF COMMERCE 
BUREAU Of THE CENSUS 



REFERENCE LIST GUIDE 
1986 NATIONAL SURVEY OF NATURAL AND SOCIAL SCIENTISTS AND ENGINEERS 



REFERENCE LIST A - MAJOR FIELDS OF STUDY 



This list is to be used in answering questions 2c and 3d at>out the field in which you are studying or have obtained a degree. It is a list of 
fields of academic study generally leading to bachelor's or higher degrees. 

Rease scan the entire list, choose the appropriate answer for the question, and then enter the code and description in questions 2c and 3d 
categories listed below adequately describes the field in which you are currently studying or have obtained a degree, use the 
Other'' category (code 241 ) and enter a brief description of the field of study in the space provided on the questionnaire. 



Code 



Description 



■iologleal and Agricultural Sciences 
and Related FleMe 

101 Agriculture, business 

102 Agriculture, general 

1 03 Agronomy, field crops 

104 Anatomy, histology 

105 Animal physiology 
t06 Animal science 

107 Bacteriology, virology, mycology, 
parasitology 

108 Biochemistry 

109 Biology, general 

1 1 0 Biometrics and biostatistics 

1 1 1 Biophysics 

112 Botany, general 

113 Cell biology 

114 Dairy sciences (dairy husbandry) 

115 Ecology 

116 Embryology 

117 Entomology 

1 18 Farm management 

1 1 9 Fish and game or wildlife management 

1 20 Food science (food technology and 
processing, dairy manufacturing and 
technology, food industry) 

121 Forestry 

122 Genetics 

123 Horticulture 

124 Immunology 

1 25 Marine biology 

126 Microbiology 

127 Molecular biology 

1 28 Natural resources management 

129 Neurosciences 

130 Nutrition 

1 3 1 Pathology, human and animal 

1 32 Pathology, plant 

1 33 Physiology, human and animal 

1 34 Physiology, plant 

135 Poultry sciences 

136 Radiology 

1 37 Soil sciences (soil management, soil 
conservation) 

138 Toxicology 

1 39 Zoology, general 

1 40 Biological and agricultural sciences, other 
fields 



Education 

1 41 Biological sciences education 

1 42 Guidance and counseling 

1 43 Mathematics education 

1 44 Physical sciences education 

1 45 Social sciences education 

1 46 Education, other fields 



Engineering 

1 47 Aerospace, aeronautical, astronautical and 
related fields 

148 Agricultural 

149 Architectural 

1 50 Bioengineering and biomedical engineering 

1 5 1 Chemical, petroleum refining 



Code 



Descnption 



Engineering /Continued; 

1 52 Civil, construction, transportation 

153 Computer 

^ S4 Electrical, electronics, communications 

1 55 Engineering sciences, mechanics, physics 

1 56 Engineering technology 

1 57 Environmental, sanitary engineenr>g 

1 58 General or unified 

1 59 Geological engineering 

1 60 Geophysical engineering 

161 Industrial 

162 Mechanical 

163 Metallurgical, materials, ceramics 

164 Mining, mineral, geological 

1 65 Naval architecture and marine engineering 

166 Nuclear 

167 Ocean engineering 

168 Petroleum 

169 Textile engineenng 

1 70 Engineering, other fields 



Health FMde 

1 7 1 Medicine or premedicine, and clinical 
medical sciences 

1 72 Nursing (4 years or longer program) 

173 Pathology 

174 Pharmacology 

175 Pharmacy 

1 76 Health professions, other fields (4 years or 
longer) 



Mathematical Sclancea 

1 77 Actuarial sciences 

1 78 Applied mathematics 

1 79 Computer science 

180 Mathematics 

181 Operations research/management sciences 

182 Statistics 



Phyalcal Sciences 

1 83 Analytical chemistry 

184 Astronomy 

185 Astrophysics 

1 86 Atmospheric sciences and meteorology 

187 Atomic— molecular physics 
108 Biochemistry 

188 Chemistry, general 

189 Earth sciences, general 

1 90 Elementary particles and fields 

191 Geology 

192 Geochemistry 

1 93 Geophysics and seismology 

194 Inorganic chemistry 

195 Metallurgy 

196 Nuclear physics 



Code 



Description 



Phyalcal Sciences (Continued} 

197 Oceanography 

198 Organic chemistry 

199 Paleontology 

200 Pharmaceutical chemistry 

201 Physical chemistry 

202 Physical sciences, general 

203 Physics, general 

204 Solid state physics 

205 Other, earth sciences 

206 Other, physical sciences 



Paychdogy 

207 Clinical 

208 Counseling 

209 Developmental 

210 Educational 

211 Experimental 

2 1 2 Industrial/organizational 

213 Physiological 

214 Psychology, general 

215 Psychometrics 

216 Social 

217 Psychology, other fields 



Social Sciences 

218 Anthropology 

219 Criminology 

220 Economics, agricultural 

221 Economics, except agricultural 

222 Geography 

223 Political science and government 

224 Sociology 

225 Social sciences, other fields 



Arts, HumenNtes, end Other Spscleltles 

226 Architecture 

227 Area studies 

228 Arts, general 

229 Business and commerce, including accoun- 
ting, hotel and restaurant administration, 
and secretarial studies 

230 English and journalism 

231 Fine and applied artf. all fields 

232 Foreign language and literature, all fields 

233 History 

234 Home economics, all fields 

235 Law or prelaw 

236 Library science 

237 Military science, including merchant marine 
deck officer 

238 Philosophy, all fields 

239 Religion and theology, all fields 

240 Social work 

241 Other {Describe briefly in the applicable item 
on Quest/onnsfre ) 



17 
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REFERENCE LIST B - EMPLOYER CLASSIFICATION UST 



This list is to be used in answering question 1 5a aoout the classification of your employer. Please seen the entire list, choose the 
appropriate anawer for the question and enter the code from this list. If none of tha categories listed below adequately describes 
/our employer's classification, use the "Other" category (code 436). 



Code Description 



Manufacturing 

401 Primary metals products 

402 Fabrif^ated metals products 

403 Computers &iid computing equipment 

404 Nonelectrical machinery (including engines and turbines, construction machinery, metal working, 

and induatrial machinery; and excluding computing and computing aquipmenti 
Electrical equipment 

405 Household appliancea (excluding radios and televiaiona) 

406 Radios and televisions 

407 Other electncal equipment (including electnc motora, tranamiaaiona equipment, and gerteratora) 
Tranaportation equipment 

408 Aircraft, aircraft engines and paits 

409 Motor vehiclea and equipment 

4 1 0 Guided misailea and apace vehiclea arul parte 

41 1 Other tranaportation equipment (includir>g railroad and parte) 

412 Ordnance (including arms manufacture and ammunition) 

413 Profeasional and scientific instruments 

414 Chemicala and allied products 

41 5 Petroleum and coal products, including petroleum refining 

416 Other manufacturing 



417 Construction 



Mining and petroleum extraction 

418 Coalmining 

41 9 Petroleum and gas extraction 

420 Other mining 



Tranaportation, commtiTilcetlon, and utilltlee 

421 Transportation 

422 Communications 

423 Utilities and sanitary services 



Wholaaala and retail trade 

424 Wholesale trade 

425 Retail trade 



426 Finance, biauranca, and real aetata 



Sarvlcaa 

427 Computer and data processing services 

428 Engineering, architectural, and surveying services 

429 Other services 



430 Educational InatHutlona 



431 Unlformad military aarvica 



Qovarnmant 

432 Federal 

433 State 

434 Local 

435 Other 



436 Other 



Page 2 
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REFERENCE LISTC - OCCUPATIONS 



This list IS to be used in answering questions 1 5b and 25 about your occupational and professional classification. Please scan the entire list 
choose the appropriate entry, and enter the code and description from this list. If you cannot find exactly the right entry, please choose the one 
that comes nearest to it. If none of the entries is at all appropriate, use the "Other" category (code 792) and enter a brief description m the 
space provided on the questionnaire. Note that codes 701-745 include college professors and Instructors 



Code Description 

Engln#«rt, Including coH«ge prolMtort 
and Inetructors 

701 Engineer, aeronautical, aerospace, or 
astronautical 

702 Engineer, agricultural 

703 Engineer, chemical 

704 Engineer, civil or architectural 

705 Engineer, computer 

706 Engineer, electrical or electronic 

707 Engineer, environn;ental or sanitary 

708 Engineer, industrial 

709 Engineer, marine engineer or naval architect 

710 Engineer, mechanical 

71 1 Engineer, metallurgical or materials 

712 Engineer, minir>g or geological 

713 Engineer, nuclear 

714 Engineer, petroleum 

715 Engineer, sales 

716 Engineer, systems 

717 Engineer, other fields (Describe briefly m the 
applicable item on quest/onna/rB.^ 



Computer Specialists, Including college 
professors end Instructors 

718 Computer programmer 

719 Computer scientist 

720 Computer systems analyst 

721 Other computer specialists (Describe 
briefly m the applicable iterr) on 
questfonna/re.^ 



Mattwmatlcisns, StstlttJclans and other 
Mathematical ScientleU, bicluding 
coNaga professors and instructors 

722 Actuary, including actuarial mathematician 

723 Mathematician 

724 Operations research analyst 

725 Statistician 

726 Systems analyst, except computer systems 
or data processing (see code 720) 

727 Other mathematical scientists (Describe 
briefly ir^ the applicable item on 
questionnaire,) 



Physical Sclsntlots, Including college 
professors and instructors 

728 Atmospheric scientist, meteorologist, space 
scientist 

729 Chemist, except biochemist 

730 Eerth scientist, including geologist, 
geophysicist, geodesist, etc. 

731 Oceanographer 

732 Physicist, astronomer 

733 Other physical scientists, e.g., geographer, 
environmental scientist, materials scientist, 
etc. (Describe briefly in the applicable item 
on ques t/onnajre.^ 



Code 



Description 



Biological Scientists, Including college 
professors and Instructors 

734 Agncultural scientist, food scientist, fishery 
biologist 

735 Biochemist 

736 Biological scientist, life scientist, botanist, 
ecologist 

737 Biophysicist 

738 Forestry or conservation scientist, including 
foresters and conservationists 

739 Medical scientist, excluding persons who 
are primarily medical practitioners (see 
Health Occupations) 

740 Other biological scientists (Describe briefly 
in the applicable item on questionnaire,) 



Social Scientists. Including collage 
profassors and Instructors 

7^ 1 Anthropologist 

742 Economist, including market research 
analysts 

743 Psychologist 

744 Sociologist 

745 Other social scientists, e.g., demographer, 
political scientist, etc. ( Describe briefly in 
the applicable item on quest/onnatre.^ 



Haahh Occupations, Including parsons 
who are primarily practhionars. Parsons 
engaged primarily In medical rasaarch, 
teaching, and similar actlvMas use code 
739, Medical scientist. 

746 Dental hygienist 

747 Medical technician 

748 Physician or surgeon 

749 Other health occupations, e.g., dentist, 
pharmacist, practical and registered nurse, 
etc. (Describe briefly in he applicable item 
on questionnaire,) 



Technicians and tachndoglsta, except 
medical and health 

750 Designer, electronic parts 

751 Designer, industrial 

752 Designer, machine tools 

753 Designer, other 

754 Drafting occupations, including draftsman 

755 Technician, architectural 

756 Technician, biological and agricultural 

757 Technician, construction and highway 

758 Technician, electrical and electronic 

759 Technician, industrial engineenng 

760 Technician, mechanical engineering 

761 Technician, other engineenng 

762 Technician, surveying and mapping 
(Surveyors, see code 791) 

763 Technician, other science 

764 Technician, other fields (Describe brief ly in 
the applicable item on questionruiire,) 



Code 



Description 



Taachars 

765 Teacher, elementary school 

766 Teacher, secondary school 

767 Teacher, college and university teacher of 
non-engineenng and non-science subjects 
(Engineenng and science teachers, see 
codes 701-745.) 



Admlnletrators, IManagers, and 
Officials, excluding farm 

768 Administrator or manager, production and 
operations 

769 Administrator or manager, scientific and 
technical research and development 

770 Administrator, manager, or official, all 
others, excluding self-employed 

771 College president or dean 

772 Self-employed proprietor 

773 Urban and regional planners 



All other occupations 

774 Accountant, except financial analyst 

775 Administrative support occupations, 
including clerical work (such as bookkeeper, 
secretary, etc.) 

776 Architect 

777 Clergy 

778 Farmer (owner, manager, tenant, or farm 
laborer) 

779 Financial analyst 

780 Firefighter or police 

781 Histonan 

782 Laborer, except farm 

783 Lawyer or judge 

784 Librarian 

785 Merchant or shopkeeper, self-employed 

786 Operator or fabricator (such as assembler, 
welder, truck driver, etc.) 

787 Postal worker 

788 Precision production, craft, and repair 
occupations (such as carpenter, electrician, 
mechanic, repair worker, etc.) 

789 Sales occupations, excluding sales engineer 

790 Social worker 

791 Surveyor 

792 Other occupations, not specified above 
(Describe briefly in the applicable item on 
questionnaire,) 
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earned doctorates awarded in the united states 
(doctorates records file) 



purpose and 
background 

The Survey of Earned Doctorates 
collects information annually on the 
number and characteristics of recipients 
of doctorates awarded by the U.S. edu- 
cational system Results from this survey 
are used to construct the Doctorate 
Records File (DRF) which is virtually a 
complete listing of the 818,000 recipients 
of doctorates awarded by U.S. univer- 
sities since 1920. The file includes re- 
search doctorates in all fields, but ex- 
cludes professional (clinical) degrees such 
as the M D. or the D.V.M. Doctorates 
play a key role m research and higher 
education The survey and the DRF are 
designed to provide data of use to policy 
analysts and educational and labor force 
planners within the Federal Government, 
the general educational community, and 
other employment sectors 

survey instrument 

The survey collects three major cate- 
gories of data: sociodemographic char- 
acteristics, education, and postgraduation 
plans. Sociodemographic character- 
istics include items such as date and 
place of birth, sex, mantal status, number 
of dependents, citizenship, race, Hispanic 
hentage, presence of physical handicap, 
and educational attainment of parents. 
Educational information includes State 
and year of high school graduation, dates 
and names of colleges attended, fields 
of study and degrees, title of dissertation 
and field, and kind and sources of 
financial support c ^nng graduate study 
Postgraduation plans cover the current 
status of plans for further education or 



employment. If postdoctoral study is 
anticipated, the reason, field of sbjdy, 
organization, and primary source of 
support are requested. If employment 
IS anticipated, the type of employer, work 
activity, field, and organization are 
requested. 

survey design 

The Survey of Earned Doctorates 
questionnaire is distributed, with the 
cooperation of deans of graduate schools, 
to all new recipients of a Ph.D. or 
equivalent degree (e.g , Ed.D.). The 
survey response rate has been about 95 
percent. Limited entries are constructed 
for nonrespondents based on in*^ nation 
collected from commencement pro- 
grams, graduation lists, and other similar 
public records 

data availability 

Most of the items on the current 
survey instrument have been collected 
since 1957 Race/ethnic data were first 
collected in 1973, and data on physical 
handicap were first collected in 1985. 
The field classification used for field of 
degree is consistent with that used in 
tlie Classification of Instructional Programs 
issued by the Center for Education 
Statistics/Department of Education 

Entries to the Doctorate Records 
File for 1920-57 were developed from 
commencement programs and similar 
sources; the data are generally limited 
to degrees held, date of degree leceipt, 
and the institutions granting them About 
133,000 doctorates were awarded dunng 
that period 



data access 

Information from the Doctorate 
Records File is covered by the provision 
of the Privacy Act and is available only 
in the form of statistical summaries or 
in a form which does not permit identi- 
fication of any particular person. Time- 
series data from 1960 to the most i ecent 
survey year are available on diskette 
suitable for use on an IBM-compatible 
microprocessor. Inquines regarding this 
survey should be addressed to: 

Mr. Felix H. Lindsay 
Division of Science Resources 

Studies 
Science and Engineering 

Education Sector 

Studies Group 
National Science Foundation 
1800 G Street, N.W., Room L611 
Washington, D.C 20550 
(202) 63^-^757 



Summary data from each survey since 
1967 are available in a series of annual 
publications. Summary Report— Doctorate 
Recipients from US Universities, issued by 
the National Academy of Sciences, 
Office of Scientific and Engineering 
Personnel. Specialized data tabulations 
are available from the contractor. Infor- 
mation on data availability and costs 
may be obtained from* 

Ms. Susan L Coyle 
Office of Scientific and 

Engineering Personnel 
National Academy of Sciences 
2101 Constitution Avenue, N.W. 
Washington, D.C 20418 
(202) 334-3161 
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Copdiict«d by 8upport«d by 

TfM Offic* of Sci«nllfic and EnginMrtng ^•rionnii of Th« NstkMial Sel«nc« Foundalion, 

th« N«tlonat RMMich Council Tho Otporlmint of Educstioiv 

In Cooptratlon with Tfio NstloiMl EncSowmont for tho Humsnitlst, tnd 

Tho Aniorfcoit OouncU of Loamod Soclotiot, Tfio Nttlonal Inttltutot of HotKh 

Tho Social Sdtnco Rotoarch COMndl, 
The Council of Qraduata Scfiooli In tho United Stitot, 
and Olhor Qraduata Doana 

To the Doctoral Candidate: 

This is a brief description of the Survey of Earned Doctorates indicating how the resulting data are used and how the 
individual confidentiality of data is protected. The basic purpose of this survey is to gather objective data about doctoral 
graduates, data that are important in improving graduate education both at your home institution and at a national level. 
Often, decisions by federal, state, and private agencies to develop new programs or support present ones are based in part 
on the data developed by this survey. We ask your cooperation with the project. Your response is entirely voluntary and 
your faOure to provide some or all of the information will in no way affect you. 

The information requested on the accompanying questionnaire is largely self-explanatory. Plec.se complete it, detach it 
along the perforated line, and return it to your Graduate Dean. On the back of this sheet is a Spcaalties List with code 
numbers and titles for classifying your fields of specialization. This will be useful in connection with several items on the 
questionnaire. If none of the detailed fields listed seems to be appropriate, note the * 'General" and '"Other" categories. 

fVhai is the Survey of Earned Doctorates? 

The survey form is distributed annually with the cooperation of the Graduate Deans and filled out by all graduates who 
have completed requirements for their doctoral degrees. Research doctorates in all fields are included, but professional degrees 
such as the MD, DDS, and DVM are not included because information about recipients of those degrees is compiled elsewhere. 
The cumulative file goes back to 1920 and is called the Doctorate Records File. 

The use of the doctoral data has brcn increasing, partly because of the implications for graduate education stemming from 
the change in the growth pattern of the number of persons receiving doctorates (562 in 1920; 3,278 in 1940; 9,733 in I960; 
29,498 in 1970; peaking at 33,755 in 1973; and now at 31,253 in 1984). This survey attempts to supply some of the informa- 
tion as of the time the doctorate is received. 

What uses are made of the Survey data? 

The data collected by this survey questionnaire become part of the Doctorate Records File maintained by the Office of 
Scientific and Engineering Personnel of the National Research Council. In addition, all data collectec' will be provided to 
the National Science Foundation, the National Endowment for the Humanities, the National Institutes of Health, and the 
Department of Education . The Survey data are collected with the intention that they will be put to use, but only under carefully 
defined conditions. Such data as the number of degrees awarded in each field of specialization, the educational preparation 
of degree recipients, their sources of financial support, the length of time required to attain the degree, and postdoctoral 
employment plans of doctorate recipients are of great interest to graduate schools, employers, the scholarly community, and 
the nation generally . The Doctorate Records File is used for a limited number of carefully defined follow-up research studies. 
Each year a sample of doctorate recipients is selected for inclusion in a longitudinal research file maintained for the National 
Science Foundation, the National Institutes of Health, and the National Endowment for the Humanities. It is anticipated 
that in the future, as in the past, participation in the follow-up studies will be voluntary. 

Statistical summaries from the Doctorate Records File are used by eoucational institutions, professional societies, and govern- 
ment agencies. Some specific examples are: 

a An extensive statistical summary of the data is published and distributed to all graduate schools about every five years.^^^ 
These reports have been widely used by graduate schools and states to evaluate their progress in providmg doctoral educa- 
tion. The data may also be useful to graduate students as an aid in selecting a graduate department. 

a Annual reports containing statistical summaries based on the most recent year's Survey are distributed to graduate schools, 
government agencies, and any others on request. 

The confidentiality of Survey data is carefully protected. 

This information is solicited under the authority of the National Science Foundation act of 1950, as amended in P.L. 507 
(42 U.S.C. 1862) Section 3(a)(6), and Executive Order 10521 (March 17, 1954). Within the extent provided by law, aU infor- 
mation you provide will be treated as confidential, will be safeguarded in accordance with the provisions of the Privacy Act 
of 1974, and will be used for statistical purposes only. Information will be released only in the form of statistical summaries 
or in a form which does not identify information about any particular person. There are only two exceptions to this policy: 
(1) information (name, year, and field of degrr^) Is released to institutions from which you received degrees and to other 
organizations as part of the address search procedure for follow-up research studies; and (2) information from your form 
will be made available to the institution where you receive your doctoral degree and to the National Science Foundation, 
the National Endowment for the Humanities, the National Institutes of Health, and the Department of Education. 

<*>National Academy of Sciences, A Century of Doctorates — Data Analyses of Growth and Change, Washington, D.C 1978. 
^^^National Academy of Sciences, Summary Report 1983; Doctorate Recipients from United States Universities, Washington, 

D.C. 1984. 
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•: TTie following fi«id lifting If to be uf«d in mponding to itemf 13, 14, 21b, and 22c If • field marked with an aaterifk n If choten In item 
13 or 14, pleef e write In your field of f peelallzation in the apace provided. * ' 



AGRICULTURE 

000 Agricultural Economica 

005 Animal Breeding & Qenetlcs 
010 Animal Nutrition 

019 Animal Sciences, Other* 

020 Agronomy 

025 Plant Breeding & Genetics 
030 Plant Path. (See also 120) 

039 Plant Sciences, Other* 

040 Food Sciences 
045 Soil Sciences 

050 Horticulture Science 
055 Fisheries Sciences 
060 Wildlife Management 
065 Forestry Science 

098 Agriculture. General 

099 Agriculture, Other* 

BIOLOGICAL 8CIENCE8 

100 Biochemistry 
105 Biophysics 

110 Bacteriology 

115 Plant Genetics 

120 |3|ant Path. (See also 030) 

125 Plant Physiology 

129 Botany, Other* 

130 Anatomy 

133 Biometrics & Biostatistics 

136 Cell Biology 

13b' Ecology 

142 Embryology 

145 Endocrinology 

148 Entomology 

151 Immunology 

154 Molecular Biology 

157 Microbiology 

160 Neurosclences 

163 Nutritional Sciences 

166 Parasitology 

169 Toxicology 

170 Genetics, Human & Animal 
175 Pathology, Human & Animal 
160 Pharmacology, Human 

& Animal 
165 Physiology, Human & Animal 
189 Zoology, Other* 

198 Biological Sclonces, General 

199 Biological Sciences. Other* 

HEALTH SCIENCES 

200 Audiology & Speech 
Pathology 

210 Environmental Health 

215 Public Health 

220 Epidemiology 

230 Nursing 

240 Pharmacy 

250 Veterinary Medicine 

298 Health Sciences. General 

299 Health Sciences, Other* 

ENGINEERING 

300 Aerospace. Aeronautical 
& Astronautical 

303 Agricultural 

306 Bloenglneering & Biomedical 
309 Ceramic 
312 Chemical 

315 Civil 

316 Communications 
321 Computer 

324 Electrical. Electronics 

327 Engineering Mechanics 

330 Engineering Physics 

333 Engineering Science 

336 Environmental Health Engln. 

339 Industrial 

342 Materials Science 

345 Mechanical 



ERIC 



348 hTetallurgical 

351 Mining & Mineral 

354 Naval Arch. & Marine Engln. 

357 Nuclear 

360 Ocean 

363 Operations Research 

(See also 465, 930) 
366 Petroleum 
369 Polymer 
372 Systems 

398 Engineering, General 

399 Engineering, Other* 

COMPUTER AND 
INFORMATION SaENCES 

400 Computer Sciences* 

410 information Sci. & Systems* 

MATHEMATICS 
420 Applied Mathematics 
425 Algebra 

430 Analysis & Fur.ctlonal Anal. 

435 Geometry 

440 Logic (See also 765) 

445 Number Theory 

450 Probability & Math. Statistics 

(See also 690) 
455 Topology 

460 Computing Theory A Practice 
465 Operations Research 
(See also 363. 930) 

498 Mathematics, General 

499 Mathematics. Other* 

PHYSICAL SCIENCES 
Astronomy 

500 Astronomy 
505 Astrophysics 

Atmoepheric A 
Meteordoglcel Sciences 

510 Atmospheric Physlc-3 & Chem. 
512 Atmospheric Dynamics 
514 Meteorology 

518 Atmos. & Meteorol. Sc)., Gen. 

519 Atmoe. & Meteorol. Sci.. 
Other* 

Chemistry 

520 Analytical 
522 Inorganic 
524 Nuclear 
526 Organic 

528 Pharmaceutic^' 
530 Physical 
532 Polymer 
534 Theoretical 

538 Chemistry, General 

539 Chemistry, Other* 

QMloglcel Sciences 

540 Geology 

542 Geochemistry 

544 Geophysics & Seismology 

546 Paleontology 

548 Mineralogy, Petrology 

550 Stratigraphy. Sedimentation 

552 Geomorphology & Glacial 

Geology 
554 Applied Geology 
556 Geological Sciences. General 

559 Geological Sciences. Other* 

Physics 

560 Acoustics 

561 Atomic & Molecular 

562 Electron 

564 Elementary Particle 

566 Fluids 

566 Nuclear 

669 Optics 

570 Plasma 

572 Polymer 

574 Solid State 

578 Physics. General 

579 Physics, Other* 



Othir Physlcsl Sciences 

580 Environmental Sciences 
585 Hydrology & Water Resources 
590 Oceanography 
595 Marine Sciencso 

599 Physicsl Sciences, Othor* 

PSYCHOLOGY 

600 Clinicsl 
603 Cognitive 
606 Comparative 
609 Counseling 
612 Oevelopmental 
615 Experimek \\ 

618 Educstior (See also 822) 
621 Industrial & Organizational 

(See also 935) 
624 Personality 
627 Physiological 
630 Psychometrlcs 
633 Quantitative 
636 School (See also 825) 
63P Social 

646 Psychology. General 

649 Psychology, Other* 

SOCIAL SCIENCES 

650 Anthropology 
652 Area Studies 
658 Criminology 
662 Oemography 
666 Economics 
668 Econometrics 
670 Geography 

674 International Relations 
678 Political Sci, & Government 
662 Public Policy Studies 
666 Sociology 

690 Statistics (See also 450) 

694 Urban Studies 

6Sd Social Sciences, General 

699 Social Sciences. Other* 

HUMANITIES 
History 

700 History. American 
705 History. European 
710 History of Science 

718 History, General 

719 History, Other* 

Letters 

720 Cissslcs 

723 Comparative Literature 
729 Linguistics 

732 Litersture. American 

733 Literature. English 

734 English Language 
736 Speech & Oebate 

738 Letters, General 

739 Letters. Other* 

Foreign Ungueges and Uterature 

740 French 
743 German 
746 Italian 
749 Spanish 
752 Russian 

755 Slavic (other than Russian) 
758 Chinese 
762 Japanese 

765 Hebrew 

766 .Xrabic 

769 Other Languages* 

Other Humanities 

770 American Studies 
773 Archeology 

776 Art History & Criticism 
780 Music 

765 Philosophy (See also 440) 
790 Religion (See also 984) 

795 Thestre 

796 Humanities. GenersI 
T9S Humanitiee. Other* 



EDUCATION 

100 Curriculum & Instruction 
605 Educ. Admin. & Superv. 
810 Educstlonal Media 
815 Educ. Stat. & Research 
820 Educ. Testing. Eval. & Meas. 
822 Educational Psychology 

(See also 618) 
825 School Psych. (See siso 636) 
830 Soclsl Foundations 
835 Speclsl Education 
840 Student Counseling 

& Personnel Services 
845 Higher Education 

Teacher Education 

650 Pre-eiementary 
652 Elementary 
854 Junior High 
856 Secondary 
858 Adult & Continuing 

TeecMng Fields 

660 AgricultursI Educ. 

661 Art Educ. 

662 Business Educ. 

664 English Educ. 

666 Foreign Languages Educ. 

668 Health Educ. 

870 Home Economics Educ. 

872 Industrial Arts Educ. 

874 Mathematics Educ. 

876 Music Educ. 

878 Nursing Educ. 

660 Physical Educ. 

662 Reading Educ. 

884 Science Educ. 

665 Social Science Educ 

666 Speech Educ. 

888 Trade & Industrial Educ. 

889 Tt»acher & Educ. Specific 
Subject Areas. Other* 

898 Education, General 

899 Education, Other* 

PROFESSIONAL FIELDS 
Business A Msnsgement 

900 Accounting 

905 Banking & Finance 
910 Business A^'.n'n. & 

Management 
915 Business Economics 
920 Marketing Mngmnt & 

Research 
925 Business Statistics 
930 Operations Research 

(See also 363, 465) 
935 Organiz. Beh. (See also 621) 

938 Business & Mngmnt , General 

939 Business & Mngmnt.. Other* 

Communications 

940 Communicstions Research 
945 Journalism 

950 Radio & Television 

958 Communications. General 

959 Communications. Other* 

Other Professional Fields 

960 Architec. & Environ. Oesign 
964 Home Economics 

968 Lsw 

972 Librsry & Archivsl Science 
976 Public Administrstion 
980 Social Work 
984 Theology (See also 790) 
966 Professions! Fields, GenersI 
989 Profeulonal Fields. Other* 



999 OTHER FIELOS* 
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SURVEY OF EARNED DOCTORATES, 1985-86 

Thtft form is to be returned to the GRADUATE DEAN, for forwarding to . 

PtsaM print or type. 



Form Approved 
0MB No. 3145-0019 
Approval Expires 1/87 

The Office of Scientific and Engineering PersonneJ 
National Research Council 

2101 Constitution Avenue, Washington, DC 20418 



1. Name in full 



LMSt NMm0 First Name 

Cross Reference Maiden name or former name legally changed 

2. Permanent address through which you could always be reached (Care of, if applicable) 



Mtc/dle Name 



Number 



Oly 



Ststs 

3. )S Social Security Number 



^tp Code 



Or Country if not US 



4. Date of btrth: _ 

(10-14) 

5. Sex* 

6. Marital status: 



A4onth Day Vev 

1 □ Male 2 □ Female 



Place of birth 

05-16) 



State 



Or Country if not US 



(17) 



1 □ Married 

2 □ Not married (including widowed, divorced) (i8) 



6. Are you physically handicapped? □ Yes 

If yes, IS It 1 □ Visual 2 □ Orthopedic 
3 □ Auditory 4 □ Vocal 
5 □ Other (Specify) 



□ Nc 



(80) 



7. Citizenship: 

0 □ US native 

1 □ U S naturalized 

2 □ Non-U S , Immigrant (Permanent Resident) 



(country of present citizenship) 
3 □ Non-U S , Non-immigrant (Temporary Resident) 



(19 21) 



(country of present citizenship) 



9. What fS your racial background'' (Check only one) 

0 □ Am«^rican Indian or Alaskan Native 

1 □ Asian or Pacific (slander 

2 □ Black 

3 □ White 

10a. Is your ethnic heritage Hispanic? □ Yes 

10b. If yes, is it. O □ Mexican American 

1 □ Puerto Rican 

2 □ Other Hispanic 



□ NO 



11. Number of dependents: 

12. Location of high school last attended* 
Year of graduation from high school. 



Do not includ3 yourself (Dependent - someone receiving at least one half of his or her support from you) 



(22) 
(23) 

(24) 

(25) 



Or Country if not U S 



(26-27) 
(28-29) 



13. List in the table below all collegiate and graduate institutions you have attended mcluding 2-year colleges and each degree earned 
List chronologically, and include your doctoral institution as the last entry 



Institution Name Location 


Years 
Attended 


Major Field 


Degree (if any) 


From 


To 


Use Specialties List 


Title of 
Degree 


Granted 


Name 


Number 


Mo. 


Yr 



















































































































14. Enter below the title of your doctoral dissertation and the most appropriate classification number and field If a project report 
or a musical or literary composition (not a dissertation) ts a degree requirement, please check box |^ 412) 



Title 



Classify using Specialties List 
Number Name of field 



15. Name the department (or interdisciplinary committee, center, institute, etc ) and school or college of the university which 
supervised your doctoral program = 

Depertment/lnstitute/Committee/Progrem School 

16. Name of your adviser for dissertation, project report or music/literary composition 

' » r I r ^^^^ ^^^^ p^^^^ Middle Initial 

continued on next page 
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17. Please enter a "1" beside your 
support during graduate study 
source as "2") 

Own/Family Resources 
a — _ Own Earnings 

b Spouse's Earnings 

c Family Contributions 

University-Related 

d Teaching Asslstantship 

e Research Asslstantship 

f University Fellowship 

g College Work-Study 

h Other 



specify 



primary source of support during 
Chick (✓) all other sources from 

Federal Support 

i NIH Tralneeship 

J ADAMHA Traineeship 

k ADAMHA Fellowship 

I Other HHS 

m NSF Fellowship 

n Title VI Foreign 

Language and Area 
Studies Fellowship 
o — _ Graduate & Professional 
Opportunities Pgm 
Fellowship (G'POP) 



graduate study Enter a Deside your secondary source of 
which support was received (Enter only one source as "1" and on« 



P — Other Dept of Ed 

P Veterans Administration 

(Gl Bill, etc) 
r Other Federal 



Specify 

U S. Nationally Competitive 
Fellowships (Non-Federal) 

s Ford Foundation 

t Rockefeller Foundation 

u Other Fellowship 



Student Loans 

V Guaranteed Student Loan 

w National Direct Student 

Loan 
X Other Loan 



Specify 

Other Sources 

y Business/Employer Funds 



Other 



ia«. 



Please check the category which most fully describes your 
t^he doctora"te '^mediately preceding the award of 

0 □ Full-time employed (Go to Item "18b") 

□ Held fellowship 

□ Held assistantship 

□ Part-time employed 

□ Not employed 

□ Other (specify) 



Speafy 



Specify 



(26 40) 



18b. If full-time employed, what type of position did you hold*? 

6 □ College or university, faculty 

7 □ C\,Uege or university, non-faculty 

8 □ Elem or sec school, teaching 

9 n Elem or sec school, non-teaching 

(11) □ Industry or business 

(12) □ Other (specify) 



rOtrOHAPUATION IHANt 



19. 



20. 



What IS the status of your current postgraduate plans? 

0 □ Am returning to, Of continuing In, predoctoral employment 

1 □ Have signed contract or made definite commitment 

2 □ Am negotiating with one or more specific organizations 

3 □ Am seeking positton but have no specUic prospects 

4 □ Other (specify) 



(51) 



21. 



What best describes your Immediate postgraduate plans? 

0 □ Postdoctoral fellowship 

1 □ Postdoctoral research assoclateshlp qo to 

2 □ Traineeship ..2,.. 

3 □ Other study (specify) . 

4 □ Employment (other than 0,1,2,3) ) 

5 □ Military service I 

6 □ Other (specify) (53, i item •'22 ' 

If you plan to have a postdoctoral fellowship, associateship 
traineeship, or othenwlse undertake further study 

What was the moat, important reason fOr taking a postdoctoral 
appointment? (Check only one ) 

0 □ To obtain additional research experience m my doctoral field 

1 n To work with a particular scientist or research group 
^ □ To switch Into a different field of research 

3 □ Could not obtain the desired type of employment position 

4 □ Other reason (specify) ^53^ 



What will be the field of your postdoctoral study? Please enter 
number from Specialties List 

What will be the primary source of research support? 

0 □ US Government 

1 □ College or university 

2 □ Private foundation 

3 □ Nonprofit, other than private foundation 

4 □ Other (specify) 



(54 56} 



6 □ Unknown 

Go to Item "23" 



(57) 



23. What is the name and address of the organization with which you 



(50) 



22. If you plan to be employed, enter military service, or other— 



What will be the type of employer? 

a □ US 4-year college or university other than medical school 
□ Foreign university 
Medical school 
Jr or community college 
Elem or sec school 
Foreign government 
US Federal government 
U S state government 
U S local government 
Nonprofit organization 
Industry or business 
I □ Self-employed 

m □ other (specify) 



Indicate what your primary work activity will be with "1" 
appropriate box, fconoary work activity (if any) with "2' 
appropriate box 

0 □ Research and development 

1 □ Teaching 

2 □ Administration 

3 □ Professional sen/lc<»s to individuals 

5 □ Other (specify) 



(58) 



. (59^) 



In what field will you be working? piease enter number from 
Specialties List 

Did you seriously consider undertaking postdoctoral study? 
Yes No 



(61-63) 



(64) 



If yes, why did you decide against the postdoctoral? 
0 □ No postdoctoral appointment available 

□ Felt that I would derive little or no benefit from a postdoctoral 
appointment 

□ Postdoctoral available but stipend inadequate 

□ Had more attractive employment opportunity 

□ Other (specify) ^ 

Go to Item "23" 



Will be associated'' 



Nsme of Orgenizstion 




24. Please Indicate, by circling the highest grade attained, the education of 
your father: none 1 2 3 4 5 6 7 8 
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Elementary School 
your mother: none 1 2 3 4 5 S 7 8 
0 1 2 ^ ~ 

Signature 



9 10 11 J2 

High School 
9 10 11 _12 
4 5 




Tdite 



MA. MP PhD 

Graduate 
MA, MP PhD 
8 ~ 



Postdoctoral 

Postdoctoral 
(11) 



i aio 

If you would like to receive a summary of the results of this survey, piease check box. □ 

24 



(72) 
(73) 

(74 78) 



(79) 
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characteristics of doctoral scientists and engineers 
(survey of doctorate recipients) 



purpose and 
background 

The objective of this survey, conducted 
biennially since 1973, is to provide 
national estimates of the supply and 
utilization of science and engineering 
(S/E) doctorates. These data are used 
for a number of policy studies to illum- 
inate science and technology issues. The 
survey is one of three covering various 
S/E subpopulations that comprise the 
Scientific and Technical Personnel Data 
System (STPDS). The STPDS is de- 
signed to measure the employment and 
demographic characteristics of the 
Nation's S/E population. 

survey instrument 

Data are collected for major demo- 
graphic and employment-related vari- 
ables. Demographic variables include 
age, citizenship, marital status, sex, race, 
and Hispanic heritage. Employment- 
related- variables include employment 
status (employed, unemployed, full/part- 
Hme employment, etc.), sector of em- 
ployment, primary work activity, and 
salary, Information is also collected on 
reasons for working in a non-S/E job, if 
applicable. 

sample design 

The survey is based on a sample of 
individuals drawn from the Doctorate 



Records File, a census of doctorate- 
holders Each survey population includes 
individuals who received doctorates 
during the preceding 42-year period. 
For example, the 1973 survey population 
earned their degrees between 1930 and 
1972. Subsequent survey samples were 
constructed by adding the two most 
recent graduating cohorts and eliminat- 
ing the two oldest. 

The population includes individuals 
who earned a doctorate in the natural 
and social sciences, mathematics, and 
engineering from U.S. institutions, as 
well as individuals who received research 
doctorates in non-S/E fields but were 
known to be employed as scientists or 
engineers. 

The sample is stratified according to 
the following characteristics: (1) source 
and type of degree (U.S. S/E doctorates 
and non-S/E doctorates); (2) sex; (3) field 
of doctorate; (4) year of doctorate; 
(5) racial/ethnic identification; and (6) 
citizenship. 

A sample of approximately 57,000 was 
selected for the 1985 survey. The re- 
sponse rate was about 71 percent 

data availability 

The 1985 Survey of Doctorate Recip- 
ients was the seventh in a biennial senes 
which was initiated in 1973. Over the 
course of this survey, changes have been 
made to the survey instrument and 
taxonomies. In the construction of time- 



series, NSF adjusts prior data m order 
to take account of survey changes which 
would affect the consistency of data over 
time. Caution should be exercised in 
using previously published data to gen- 
erate sp .alized time-senes 

data access 

Summary statistical tables will be 
available on diskettes prepared for use 
on an IBM-compaHble microprocessor. 
Inquiries regarding this survey should 
be uddressed to: 

Mr. John A. Scopmo 
Division of Science Resources 
Studies 

Scientific and Technical Personnel 

Characteristics Studies Group 
National Science Foundation 
1800 G Street, N.W., Rm L611 
Washington, D.C. 20550 
(202) 634-4664 

Data in the form of special tabulations 
and machine readable tapes are available 
subject to the limitatic^ns of the Privacy 
Act and costs Information on the avail- 
ability of special data tabulations and 
costs may be obtained from 

Ms. Mary Belisle 
Office of Scientific and 

Engineering Personnel 
National Academy of Sciences 
2101 Constitution Avenue, N W. 
Washington, D.C. 20418 
(202) 334-3152 
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1985 SURVEY OF DOCTORATE RECIPIENTS 
CONDUCTED BY THE NATIONAL RESEARCH COUNCIL WITH THE SUPPORT OF T»E NATIONAL 



If your name and address are incorrect please enter correct information 
below 



(10 n) 




1. Inttltutlon/YMr 
of Doctorata 



(12 19) 



2 Data off Birth 

3 Marital Status 



(20 24} 



(25) 



4%. What is your racial background? 

1 □ American Indian Of Alaskan Native 3 G Black 

2 □ Asian or PftCific islander 4 □ White 126) 



5 Do you hava any chlidran living with you who are 

Under 6 years of age' 1 □ Yes How many? . 

2 □ No 
(29) 

Between 6 and 18 1 □ Yes How many? 
years of age' 2 □ No 



(30) 



(32) 



4b Is your ethnic heritage Hispanic' 

1 □ Yes H YES. IS it 

2 □ No 

(271 



1 [ZI Mexican-American 

2 G Puerto Rican 

3 G Other Htspanic 

(28) 



(31) 



6 Are you physically handicapped' 

1 G Yes 2 n No (33) 

H Yas, what is the nature of your handicap(s)^ (Mdrk as many as apply) 

1 Q V»sual 3 G Ambulatory 

2 G Auditory 4 G Other specify 

(34 37) 



7 Citlzanship 

1 □ U S Native Borr 

2 D U S Naturalizeo 



3 G Non U S , Immigrant (Perm Res ) 

4 G Non-U S , Non-Immigrant (Temp Res ) 

438) 



IF NON-U S , specify country of citizenship 



(39 40) 



8 Since racalvbiQ tha doctorata. how many full-tima aquivalant yaars of professional work ajcperience hava you had' 



. Years(s) 



141 42) 



9 What was your amploymant status (Includes postdoctoral appolntmanf) duHng Fsbruary 1985' I 1 Circle your selection and 

^ I j enter number from below I4J) 



1 Employed full time (Skip to #1 3) 

2 Employed part time 

If you were employed part time were you seeking full time employment? 

A G Yes B G No (44) 

3 Postdoctoral appointment * 

If you held a postdoctoral appointment was it 

A G Fulltime B G Part time (451 

(Skip to #13) 



4 Unemployed and seeking employment (Skip to # 1 1 1 

5 Not employed and not seeking employment (Skip to * 1 2) 

6 Retired and not employed (Skip to #28) 

7 Other specify 



•Temporary appointment m ecademia, industry or government, the primary purpose of which -s to prov.de for continued education or experience in research 



ERIC 
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•f you w«ra amploy^d pan tima during FEBRUARY 1985, what was the 
MOST important raason for baing in part tima status? 

Enter number from below (46) 



□ 



1 Part time employment pipferred 

2 Fu'l tune position not av-' i;jble 

3 Cor»stfaints due to famd »^arital status 



4 Othe. specify 



(Skip to #13) 



1 1 If you w«r« unampioyad and saaking arrploymant during Fabruary 1985, 
was yotf job «aarch rastricted by 



I j Enter number from below (47) 



1 Geographic location 

2 Family responsibilities 

3 Need for part time employment 

4 Other specify 



5 No restrictions (Skip to #28) 



12 If you ware r^t employed and not seeking work during Febri ery 1985. 
whet was the most importent reason for not seeking work' 

Enter number from below 148) 



□ 



1 Temporarily absent for health or personal reasons 

2 Tending to family responsibilities 

3 S'litable joh not available 



4 Othpr specify 



(Skip TO #28) 



13 Pteese grve the neme of your principel employer (compeny. orgentzation. 
pos:doctorel institution, etc or, if self employed, write "self" I end 
ectuel place of employment during FE8RUARY 1985 



Name of Employer 



(49 56) 



City 



State 



ZIP 



(57 65) 



Title of Emi-loyment Specialty 



(66-681 



15 Which cetegory below best describes the type of your principel employment OR postdociorel eppolntment during FE8RUARY 1985? 

Enter number from below (69 701 



1 Business or industry (including self empJoyed) 

2 Junior college 2 year college technical institute 

3 Medical school (including university affiliated hospital or medical center) 

4 4 year coilege 

5 University other than medical school 

6 Elementary or secondary school system 

7 Private foundation 



□ 



8 Hospital Of clinic 

9 U S military service, active duty, or Commissioned Corps, 
e g USPHS, NOAA 

10 US government, civilian employee 

1 1 State government 

12 Local or other government, specify 



13 Nonprofit organization, ott>er than those hsted above 

1 4 Other, specify 



16 If you were employed during FE8RUARY 1985 in a specielity fiald other 
then your field of Ph D , what wes the MOST importent reesor for being 
in thet position' 

Enter number from below (71 1 



□ 



1 Better pay 

2 More attractive career options 

3 Preferred specific geograp .ic location 

4 Constraints due to family or mantel status 

5 Position in Pti D fiqld not available 

6 Promoted into new field 

7 Other, specify 



17 



If your doctorate is in a humenitles field end you were errployed in e 
non-ecedemic job In FE8RUARY 1985. whet wes the MOST Importent 
reeson for your decision to enter the job? 



□ 



Enter number from below (72) 



Better pay 

More attractive care r options 
Preferred specific geographic location 
Coi 'aints due to family or mantal status 
Academic position not available 



6 Other, specify 



18 If you were employed by an ecedemic InstHution during FEBRUARY 1985. 

A What was the rank of your position' 



FACULTY 

1 Professor 

2 Associate professor 

3 Assistant professor 

4 Instructor 

5 Admin'stratof 

6 Other, specify 



I I Enter number from below (73) 



NONFACULTY 

7 Teaching staff 

8 Research staff 

9 Other, specify 



Tttle 



Title 



B What was your tenure stati s' 
1 D Tenured, Year 



2 J Not Tenured, in tenure track position 

3 □ Not Tenured, not in tenure-track position 

(74) 



(75 76) 
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19 What to your ' ttt ••timatt of tha parcantaga of your prafatalonal work tima that you davotad to aach of tha following activitiat during a typical waak In your 
principal iob? (Total thouM aquat 100%! 



Operations --production, maintenance, construction, installation (301 
Quality control, testing, evaluation (32) 
Sales, marketing, purchasing, estimating (34) 
Archival work (36) 
Curatorial work (38) 
Performing arts (40) 



1 


„ Teaching (10) 


11 


2 


Bastc research (12) 


12 


3 


Applied research (14) 


13 


4 


Development of equiprnant, products, systems, data (16) 


14 


5 


Design (18) 


15 


6 


Wriling, editing (20) 


16 


7 


Professonel services to individuals (22) 


17 


8 


Management of R&D (24) 


9 


Mansgement of aducatonal/othar programs (26) 


TOTAL 


10 


Consulting (28) 





(42) 



a What ware yoi» primary arid sacondary work actMtlas? (Enter nurnber M 7 'rom question above) Q P^mary (44 45) [J Secondary (46 47) 



20 What was tha basic annual salary* at social ad with your principal professional employment during FEBRUARY 1985' If you ware on a postdoctoral 
appolntmeR: (sea question 9 for dafkiHion). what was your stipend plus aHowancas? 

$ par year (48 50) 

Check whether salary was for □ 9-10 months or □ 11-12 months (51) 

•Basic salary is your annual salary before deductions for income tax. social security, retirement, etc . but does not include bonuses, overtime, summer teaching 
or other payment for professlonsi work 



21a. After raoelving v r -^octorate. did you have to acquire forms! training In 
any of tha following araoa \n ordir to obtain your prasant position? 



1 □ Yes 



2 □ No ii2) 



IF YES. speafy below 



1 Foreign languages 

2 Computer scierKO 

3 Management end edministration 

4 Survey reseerch end statist cs 

5 Other, specify 



21b. How long have you baan to) your prasant position? . 



(53-57) 

. Yesr(s) (58-59) 



22 Wss any of your work during FEBRUARY 1985 supported or sponsored 
by U S Government fimds? 



1 □ Yes 



2 □ No 



3 □ Don't Know (60) 



IF YES. which federal agencies or departments were supporting the 
work? 

Enter number(s) from the list of Federal Supporting Agencies on page 4 
(61-72) 



23 Listad below are setoctad topics of national to^taraat. M you davotad a signHteant proportion of your professional time to any of these problem areas during 
FEBRUARY 1986. plaasa give tha corraapomfing number of tha ONE on wWch you spent the MOST time Enter number from below (73 74) 

1 Energy or .fuel 

2 Health 

3 Defense 

4 Environ protection, pollution control 

5 Education (o'her than teaching) 



6 


Space 


11 


Housing (planning, design, construction) 


7 


Crime prevention end control 


12 


Transportation, communications 


8 


Food and other egricultural products 


13 


Cultural life 


9 


Natural resources, other than fuel or food 


14 


Othftr ama specify 


10 


ComnHinity developnient and services 








24 What percent of your professional ttona did you davote to energy or fual activities during a typical week? 



. percent (75-76) 



25 From the list below, give tha corresponding numbar of tha ONE energy source that invoh/ad the LARGEST proportion of your energy -related work during 
FEBRUARY 1985 | | ^^^^^ number from below (77) 



□ 



1 Coal and coal products 

2 Petroleum (including oil shale and tar sands) or natural gas 

3 Fission 

4 Fusion 

5 Hydroenergy 



6 Direct solar (including space and water heating thermal, electric) 

7 Indirect solar (winds, tides, biomass. etc ) 

8 Geothermal 

9 Other, specify 



26 Pteese read the following Itot of enargy ralated activities and give the corresponding numberls) from the list below of the ectivity(ies) in which you were 
engaged during FEBRUARY 1986 Enter number(s) from below 

(10 29) 



1 Exploration 

2 Extraction (gas, oil. mining) 

3 Manufacture of energy-related components or products 

4 Fuel processing (including refining and ennching) 

5 Etectfic power generation 

6 Transportation, transmission, distribution of fuel or energy 

7 Energy storage 



8 Energy utilisation, management 

9 Fuel reprocessing or disposal 

10 Energy conservation 

1 1 Enviromrtpntal impact (health, economic, etc 1 

12 Education, training 

1 3 Research and development 

14 Other, specify 



27 Please enter the numbar M4 from quasllon #26 that BESr describes tha activity in wNch you spent MOST of your energy related time Q (30 31 ) 

28 Thank you for completing this qiMttlonnalra. Ptsste return the corrpleted form in the enclosed envelope to the 
National Research Council, JH630, 2101 Constitution Avenue, Washington, D.C. 20418. 
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EMPLOYMENT SPECIALTIES LIS"^ 



MATHEMATICAL 

SCIENCES 

000 • Aigtbra 

010 - Antlysit& Functiontl Arwiysii 

02** - Gtomttry 

030' Logic (itt tlio 834) 

040- Numbtr Thtory 

062 • Probability 

066 • Math Statiittct (im a'so 544, 

670. 725. 727) 
060 - Topology 

002 - Optrationi RaiMrch (ttaalio 

478) 

066 . Applitd M«th»matict 
OtO • CofTibinatorict & Finita 

Mathamatic$ 
066 • Mathamatics, Gtntral 
066 - Mathamatics, Othar* 



COMPUTER AND 
INFORMATION SCIENCES 

071 - Thaory 

072-SoftvvaraSyttami 

073 - Hardwara Syttamt 

074. inlalliga. Syttami 

076 ' Computar Sciancat, Othar* 

(m« also 437, 476) 
061 • Information Sci. & Syilams* 



PHYSICS & ASTRONOMY 

101 • Astronomy 

102 ' Astrophysics 

110- Atomic & Molacular 

120 - Elactromagnttism 

132 - Acoustics 

134 . Fluids 

135 • Plasma 

136 -Optics 

140 • Elamantary Particlts 
160 • Nuclaar Structura 
167 ♦ Polynr>ar 
160 • Soho Stata 
106 . Physics, Ganaral 
166 • Physics, Othar^ 



CHEMISTRY 

200 - Analytical 
210 • Inorganic 
216-Synthatic |norganic& 

Orgar<onr>atallic 
220 ♦ Or 'anic 

226 • Synthetic Organic & N.itural 

Products 
230- Nuclaar 
240 ' Physical 
260' Thaorat teal 
286 • Structural 
260* Agricultural & Fooc 
270 - Pharn^actutical 
276 • Poly Tar 

260 • Btochamtstry (im •iso 540) 
286 • Chamistry, Ganaral 
266 • Chamistry, Othar • 



EARTH, ENVIRONMENTAL, 
ANO MARINE 6CIENCES 

301 ♦ Mtnaralogy. Patrology 

306 • Gaochamistry 

310 • Stratigraphy, Sadinwntation 



320 • Palaontoiogy 
330 • Structural Gaology 
341 . Gaophysics (Solid Earth) 

360 • Geomorph & Glacial Gaology 
381 - Apphad Gaol . Gaol Engr & 

Econ Gaol 
368 - Earth Sciancas. Ganaral 
389 . Earth Sciancas. Othar • 

361 • Atmosphanc Physics & 

Chamistry 

362 • Atnnotpharic Oynamics 

363 - Atmos & Met^orol Sci . Othar* 
368 • Environmantal Scwncas, 

Ganaral (saa also 480, 528) 
389 • EnvironnDantal Sciancas, Othar* 
360 . Hydrology & Watar Rasourcas 
370 • Ocaanography 
387 - Marina Sciancas. Othar* 



ENGINEERING 

400 - Aarospaca, Aaronautical & 

Aitronautical 
410 - Agricultural 
416 - Bioanginaaring & BionDadical 
420 - Civil 
*30 • Chamical 
♦36 • Caramtc 
436 • Communications 
♦37 - Computar 
♦40-Elac*rical 
♦♦6 - Elactrontcs 
460 • Industrial & Manufacturing 
468 • Nuclaar 

460 - Enginaaring Machanics 
466 • Enginaaring Physics 
470 -Machanical 

476 - Matallurgical & Phys Ma* Engr. 
476 - Systams Oastgn & Systams Sci- 
anca (saa also 072, 073, 074) 
476 - Oparations Rasaarch (lat also 

082) 

479 . Fual Tachnology & Patroiaum 

480 - Sanitary & Environnrwntal Haalth 

466 - Naval Arch. & Manna Engr. 
486- Mining & Minaral 

467 • Ocaan 
480 . Polynxr 

487 - Matarials Scianca & Enginaaring 

488 • Enginaaring, Ganaral 

489 - Enginaaring, Othar * 



AGRICULTURAL SCIENCES 

501 • Agricultural Economics 
608 • Animal Sraading & Ganatics 
608 • Animal Nutrition 

612 - Animal Sciancas, Othar* 
800 • Agronomy 

611 - Plant Path, daa also 553) 

613 • Plant Braading & Ganattcs 

614 • Plant Sciancas, Othar* 
503 . Food Scianca and/or Tach- 
nology (saa also 573) 

806 - Forastry 

506 • Horticultura 

507 - Soil Sciancas 
616 . Ftsharias Sciancas 
Sl9' Wildlifa Managamant 



*ldantify tha spacific fiald m tha 



518 • Agricultura. Ganaral 

519 • Agricultura, Othar* 



MEOICAL SCIENCES 

520 > Madicina & Surgtry 

522 • Public Haalth & Epidamiology 

523 • Vatarinary Mrdicina 
524' Hospital Administration 

526 - Nursing 

527 - Parasitology 

528 • EnvironnDantc! health 

630 - Audioiogy & Spaach Pathology 
534- Human and Animal Pathology 
536 - Pharmacology 
537 . Pharmacy 

538 - Madical Sciancas, Ganaral 
530 • Madical Sciancas, Othar* 



SIOLOGfCAL SCIENCES 

640 - Biochamistry (saa also 280) 
542 • Biophysics 

560 - Botany 

561 - Bactariology 
562. Plant Ganat ICS 

563 -Plant Path (saa also 511) 
667 -Plant Physiology 
663 - Human & Ammal Ganatics 
566- Human & Animal Physiology 
569 - Zoology 

644 . BionrMtrics & Biostatistics (saa 
alto 055,670,725, 727) 

646 - Anato ny 
646.Calt Oology 

647 • Embryology 
648 ' Inununology 

648 < Endocrinology 
660 . Ecology 

571 • Entomology 
672 • Molacular Biology 
573 . Food Scianoa and/or Tach- 
nology (saa also 503) 
574 . Bahavior/Ethnology 

575 • Microbiology 

576 • Nutrition & Oiatatics 
688 - NauroKiancas 

580 -Toxicology 

688 • biological Sciancas, Ganaral 

699 • Biological Sciancas, Othar* 



PSYCHOLOGY 

600 - Clinical 

603 • Cognitiva 

610 - Counsaltng & Guidanca 

620 • Davalopmantal & Garontologicat 

630 - Educational 

636 - School 

641 - Expartmantal 

642 • Com pa rat I va 

643 • Physiological 

660 - Industrial/Organizational 
660 - Parsonality 

670 - Psychonrwtrics (taa also 055, 

544, 725, 727) 
676 - Quantitativa 
680 - Social 



on tha quastionnaira 



688 . Psychwiogv, Ganaral 

689 • Psychology, Othar* 



SOCIAl SCIENCES 

700 - Anthropology 
703 - Archaology 
706 - Communicatioru 

709 - Linguistics 

710 - Sociology 

720 • Economics (saa also 501 ) 
725 - Economatrics (ia« also 055, 

544,670, 727) 
727 - Social Statittics (saa also 

065,544,670, 725) 
730 • Oamography 
740 • Gaography 
746 • Araa Studias* 

761 ' Political Sci & Govarnmtnt 

762 • Public Administrat on 

763 • Public Policy Studias 
766 • Intarnational Ralatiom 

760 - Criminology ft Criminal Juitloa 
770 • Urban ft Ragional Planning 
776 • History & Philosophy of Sci. 
796 - Social Saancas, Ganaral 
799 - Social Sciancas, Othar* 



HUMANITIES 

804 - History, An>arican 
806 - History, Europaan 
806- History, Othar* 

811 • Anr>arican Litaratura 

813 - English Languaga 

814 • English Litaratura 

827 - Classiti 

831 - Spaach & Oabata 
836 . Comparativa Litaratura 
839-Lattars, Othar* 

821 • Garman 

822 - Russian 
823 -F ranch 

824 - Spanish & Portuguaaa 
826- Italian 

828 • Othar Languagas* 

802 • Art History & Criticism 
806 • Anr>arican Studias 
808 - Thaatra ft Thaatra Criticism 
830 - Music 

833 . Raligious Studiai (aaaaiar 881) 
834 . Philosophy (saa also 030) 
881 • Library & Archival Sctanoai 
878 • Humanitias, Ganaral 
878 • Humanttias, Othar* 



EOUCATION ANO 
PROFESSIONAL FIELDS 

801 • Applied Art 

881 • Thaology (aaa alio 833) 

882 • Susinass & Managamant 

883 • Homa Economics 

884 • Journalism 

886 • Law, Juriiprudanct 

887 - Social Work 

888 • Architac & Environ. Daiign 
886 • Profatslonal Flaldi, Ganaral 
097 - Profassional Fialds, Othar* 
838 • Education (othar than taaching 

in a fiald littad abova) 

888 'OTHER FIELDS* 
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.1ST OF FEDERAL SUPPORTING AGENCIES (For use with #22) 



1. Agancy for Intarnational Oavalopmant 

2. Environmantal Protection Agancy 

3. National Aaronautics L Spaca 

Administration 

4. National Endovvmtnt for tha Arts 

6. National Endowmant for tha Humanitias 

6. National Scianca Foundation 

7. Nuclaar Ragulatory Commiiaion 

8. Smithsonian institution 

9. Oapartnwnt of Agricultura 



10 Oapartmant of Comnr>arca 
.11. Oapartmant of Oaf ansa 

1 2 Oapartmant of Enargy 

13 National Institutes of Haalth (OHHS) 
14. Alcohol, Drug Abuia ft Mantal Haalth 

Administration (NIAA, NlOA, NIMH) 

15 Othar OHHS. tpacify 

16 Oapartmant of Education <NIE. OE, 

NCES) 
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17. Oapartmant of Housing and UrtMn 

Oavalopmant 

18. Oapartn>ant of tha Intanor 
10 Oapartmant of Justica 

20. Dapartnwnt of Labor 
21 Oapartmant of stata 

22. Oapartnnant of Transportation 

23. Othar agancy or department , 

-oecily^ 

24. Don't know source agancy 



recent science and engineering graduates 



purpose and 
background 

The objechve of this biennial survey, 
conducted since 1974, 13 to provide data 
on the demographic and employment 
characteristics of individuals who re- 
ceived bachelor's or master's degrees 
in science and engineering (S/E) fields 
from U.S. institutions. This survey is 
one of three covering varying S/E sub- 
populations that compose the Scientific 
and Technical Personnel Data System 
(STPDS) which produces national esti- 
mates of the size and characteristics of 
the total slock of scientists and engineers 
in the United States This survey provides 
updates to the S/E population estimates 
over the course of a decade to account 
for new entrants to supply 

survey instrument 

Data are collected on major demo- 
graphic and employment variables 
including graduate school enrollment 
These variables include sex, race, His- 
panic hentage, citizenship, mantal status, 
and age Additionally, information is 
collected on the early career expenences 
of these graduates, including such vari- 
ables as labor force status, sector of 
employment primary work activity, 
salary, and, if applicable, reasons for 
employment in a non-S/E job. 

sample design 

The survey population is limited to 
S/E degree recipients who were citizens 



or permanent residents of the United 
States. Recent surveys have been based 
on a two-stage probability sample. The 
primary sampling unit consists of uni- 
versities and colleges At this stage, the 
sample is stratified by geographic region, 
public/private institutional status, type 
of curriculum offered, and proportion 
of graduates with S/E majors. Special 
strata are also drawn which represent 
universities and colleges which have a 
oredominately black student body, or 
have high concentrations of Hispanics. 

The secondary sampling unit consists 
of graduates drawn from the sample of 
universities and colleges. Individuals 
drawn from institutions in the special 
strata are oversampled in order to in- 
crease the reliability of data on racial/ 
ethnic groups 

The 1985 sample contained approxi- 
mately 33,000 graduates. The survey 
population includes individuals receiving 
degrees in either of two periods: (a) the 
1984 graduating clase. which received 
degrees between July 1, 1983 and June 
30, 1984; and (b) the 1985 class which 
received degrees between July 1, 1984 
and June 30, 1985 The response rate to 
the 1984 survey was 70 percent. 



data availability 

The first survey of recent S/E grad- 
uates was conducted in 1974 and in- 
cluded the graduating classes of 1971-73; 
Subsequent surveys have been conducted 
m 1976. 1978, 1979, 1960, and 1982 which 



covered the respective classes graduating 
one to two years prior to the survey 
year. 

Changes have occurred in both the 
survey instrument and reference lists 
over the course of this survey. As such, 
consistent data are only available for 
the 1982 and 19M surveys. 

data access 

Data in the form of summary stritistical 
tables are available on diskette prepared 
for use on an IBM -compatible micro- 
processor. Inquiries regarding this survey 
should be addressed to: 

Ms. Melissa J. Lane 
Division of Science Resources 
Studies 

Scientific and Technical Personnel 

Characteristics Studies Group 
National Science Foundation 
1800 G Street, N.W., Rm. L611 
Washington, D.C. 20550 
(202) 634-4664 

Machine readable tapes are available 
for all survey years. The cost of data 
for individual survey years ranges 
between $60 and $80 per tape. The cost 
per year of multiple survey-year tapes 
is less. Inquiries should be addressed 
to: 

Mr. Pah-ick Wenzel 
Data Processing Library 
University of Wisconsin at 

Madison 
3308 Social Science Building 
Madison, Wisconsin 53706 
(608) 262-0750 
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INSTITUTE FOR SURVEY RESEARCH 
TEMPLE UNIVERSITY 
'Of The Coimomealth System Of Higher Education' 
PHILADELPHIA, PENNSYLVANIA 19122 



STUDY #518-305-01 
SPRING/SUMMER 1986 



0MB No. ; 3145-0077 
Expires: January 31, 1988 



1986 SURVEY OF SCIENCE, SOCIAL SCIENCE, AND ENGINEERING GRADUATES 



This information is solicited under the authority of the National 
Science Foundation Act of 1950, as amended. All information you 
provide will be treated as confidential and will be used for 
statistical purposes only. Information will be released only in 
the form of statistical summaries from which it will be impossible 
to identify any particular person. Your response is entirely 
voluntary and failure to provide some or all of the requested 
information will not in any way adversely affect you. 



(my PLEASE SKIP TO THE INSTRUCTIONS FOR COMPLETING THIS QUESTIONNAIRE ON PAGE o.) 



NATIONAL SCIENCE FOUNDATION 



AND 



U.S. DEPARTMcNT OF ENERGY 



NAME: 



ADDRESS: 



TELEPHONE: I 
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DECRIC AND DfPLOYHBrr SPICIALTY LIST 



Aarlculturt 

•03 Agricultural aconoBlca 

•04 AgrlculCura. bualaaaa 

013 Agronoay 

014 Aiil«al. dairy, poultry. aclMcaa 

01 5 Fara atMl rania MnagaMnt 

01§ Flah. gaM and wlldllfa MnagaMiit 

017 Food adancas 



018 


Foraatry and ralatad aclancaa 


019 


Hortlcultura 


020 


Natural raaourcaa Mnagasant 


021 


Soil aclanca 


090 


Agricultural aclancaa. othar 


lloloilcal Sdancaa 


211 


Anatoay, hlatology 


213 


llochaalat ry 


714 


lloMtrlca AAd bloatatlatlca 


214 


llophyalca 


21S 


Botan/ 


221 


Call and aolacular biology 


2ie 


EntOMology 


226 


Cabryology 


217 


Ganatlca 


211 


iMunology 


219 


Marina biology 


220 


Microbiology, bactarlology 


227 


Nauroadancaa 


222 


Nutrition 


228 


Faraaltology 


223 


Pathology, hiaun. anlsal, plant 


224 


Fhyalology, hiaun* anlaal. plant 


229 


lad lo logy 


230 


Toxicology 


22S 


Zoology 


290 


llologlcal aclancaa, othar 


Education 


413 


llologlcal aclancaa education 


414 


Englnaarlng education 


417 


MathaMtlca adb:atlon 


421 


Phyalcal aclancaa education 


425 


Social aclanca education 



490 Education, othar 
EnKina#rlnK 

ill Aeroepaca, aeroaautlcel , eetronautlcel 

312 Agricultural 

313 Archltacturel 

314 lloenglnaerlng and bloMdlcel englnaarlng 
313 Cheaicel* Including petroleia refining 

316 Civil, coaet ruction* end tranaportetlon 
723 Coayuter 

317 llectrlcel, electronic, and cgaaunlcetlon 

329 Engineering edence, aechanlce. phyelce 

319 EavlrooMntel end eanitery 

320 Geologlcei 

321 Xnduetrlel 

330 Metarule 

322 Nachaalcel 

323 Netellurglcel 

324 Mining and alnerel 

32) Navel erchltecture and aarlne 

326 Nuclear 

331 Ocean 

327 Patroieia 
321 Textile 

731 Oparetlone reaaerch/MnegoMnt eclencee 

390 Engineering, other 



Matheaat igai 

711 Actuarial admca 

712 Applied MthaMtlca 
723 Coaputer adtacee 

730 Matheaetice 

7)1 Operetloaa raaMrch/aanagaaant tdencet 

713 Stetletice 

714 llaaetrlce aatf bleatatletlce 

723 Ceapeter and iaf^raatloa iclancta 
780 Mathaaatica, othar 

Phyalcal Scieac— 

720 Aatroooiqr 

721 Atwepberic aclancaa and eetaorology 
213 llocheaiatry 

722 Choaletry 

741 Berth adaacae and gaology 
733 Natallurgy 

742 Ocaeaography 

731 Phyalca 

790 Phyalcel adaacee, other 
Socle 1 Sdaacea 

811 Aathropolotr 

812 Crlalaology 

813 Ecoaoaica (except agrlculturel) 

814 Ceograplqr 
118 Ll«8«iaKica 

817 Political adaace and govarnMnt 

818 Peychblogy (except cllnlcel) 

821 Soclolenr 

822 Urben etadlea 

890 Other aodel adeacee 

Heelth Sdaacea 

611 Cllalcel peyckology 

612 Dantletry 

614 HoeplCal aai health care edalnlatret ion 

61) Hedlclae or pre-aadlclne 

616 Nuralog 

617 Ptiaraecolegy 

618 Pharaacy 

690 Other haaltk araea 

Arte. IhaMnltiee aad Other Soacleltlee 

910 Area aad athaic etudiee 

911 Archltectara aai* wvirofMental design 
110 Arte ead letters, general 

310 8 >i a ln aae aad ceMaarce 

11) tagllaJi aad joaraaliaa 

114 Piae aad applied arte 

116 Forelga laa g i ng e aad litareture, 

all fialde 

81) Niatory 

912 HoM ecaaaaice, ell fielde 

913 Law aad prelea 

914 Library acianca 

91) Nilltery adaace, including Mrchant 

aariae deck officer 

816 Phiioaopliy 

819 Mligioa aad theology 

820 Social Mark 

999 Other epacieltiee 



nrLOYU CUSSXFICATIOM LIST 



Cod« 

lUnufccCttrint 
itOX PrlMry mc«1« product* 
402 P«brlc«c«d attalt produce* 
40) Co«put*r« •nd coBputlof oquipMat 

404 Hontltctrlcal ■achlo*ry (Includint 

tnflntt tnd curbln**, coo*trvc- 
clon BAchlntry. ««c*l vorkins 
and inducer!*! ■achln*ry; *nd 
«cc!udlnt caiputlnf *nd co»pMt« 
int *4ulp«*nc) 
ei*ccrlc*i £4ttipMnc 

405 Hou**hoid *ppll*nc** (*xc!udlni 

r*dio* and c*!«vl*lon*) 

406 Kadio* and C*!«vlsloos 

407 Och*r *!*ccrlca! o^ulpMnC 

(including *X*ccric aotor*, 
Cr*nM!**ion *quipMoc, *nd 
g«n«r*cor*) 
Tr*n*portation Equipvant 

408 Aircr*ft» *ircr*fc *ntiB** *nd 

p*rc* 

409 Motor v*hicl** *nd oquipMnt 

410 Cuidod si**!!** *nd *p*c* 

v*hicl*« and parts 

411 Oth*r tran*portation oquipMnt 

(including railroad and P*rt*) 

412 Ordinanc* (including aras aanu- 

factura and aminition) 

413 ProCaaaional and aciantiCic 

inatruaapta 

414 Chaaicala and alliad producta 
4tS Fatrolaua and coal producta. 

including patrolaua rafining 

416 Othar aanrf acturing 

417 Conatruction 



Coda 

Hlaing and Fatrolaua Extraction 
411 Coal nloing 

419 Fatrolaua and gaa axtraction 
4i0 Othar aining 

Tranaportation, Coaaunication. and 
Utilitiaa 
21 Tratiaportation 

422 C OMunicationa 

423 Btllitlaa aiMl aanitary aarvicea 

Uholaaala and Ratail Trada 

424 Uholaaala trada 

425 tatail trada 

426 Finaoca, toauranca. and Raal Eatata 
Sarvicaa 

427 Coaputar and data procaaaiug 

sarvicaa 

420 Cnginaaring. architactural. and 

•urvaying aarvicaa 

429 Othar aarvicaa 

430 Educational Inatitutiona 

431 Ualforaad Military Sarvic* 





Covarna«nt 


432 


Fadcral 


433 


Stat* 


434 


Local 


43S 


0th*r 


436 


0th* r 



INSTRUCTIONS FOK COHFLETIMC THIS QU ESTlOWiAIKE 

m conotructing thl* qu**tionnaira, y hava triad to provida raaponaa caiagoriaa for aoat 
waiJjr n Sa ralpSnsa catagoriaa ara not «laquata for you to anawr a qu.ation corractly, 
plaaaa writa your an«#ar in tha quaation box. If you ara not cartain of tha corr*ct r**pon**, 
,)l*a** giv* u* your b**t **tiaata ar guaaa. 

th«. is baaically ona typa of quaation: cloaad-and quaationa, whara raaponaa catagori** hava 
Tain pJJvi::i :id y^ ar^aa^ad'to -ar. a box. In addition, in aca of J""^-' 
aakad to fill in "coda nuabara" althar fro. tha llat on paga 2. froa tha liat abova. or froa 
a pracading quaation. 

An axaapla. with aaapla ansvara, ia ahown balow. 

1. Do you aubacriba to any pariodical journala or aagaxinaa? 

t. B ^ WESTIOn 2) 

Q No (SKIP TO KEXT SECTION) 

2. Which of tha following journala or aagaainaa do you racaiva? (HARK AS MASY AS APPLY) 

01. (X] Nawswa.k 04. SI Sci«nc« 

02. CD Tiaa 05. \X\ Scientific Aaarican 

6. E Othar, Som^fu: ^yy^J'y^ 
aation 2 aoat rala 

7iyzh^7HEAPPB0PB:A?t CODE SVMBEP FROM QUESTIOlt 2) 

Flaaaa answar all tha quaationa that apply to you and follow diractiona which aay aak you to 
.in JaJtHn qliition*; In tha abaanca of inatructiona. alwaya go to tha naxt ^""tion Ev.n 
if yo^ f.ll only p*rt of th* qu**tionnaira appliaa to you. or thara ara aoaa . . 

cannot answar. plaaaa answar aa .any quaationa aa poaaibia and raturn tha antira quartionnaira. 
Ua appraciat* your participation and thank yow for coaplating thia quaationnaira. Now pl.a** 
go to Paa* 4 and answar all applicabia quaations. 

3 



03. n Lifa 

Which of tha journala aarkad in quaation 2 aoat ralataa to tha kind of work you do? 
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PART I. DEMOGRAPHIC CHARACTERISTICS 



Ox/i-u 
In what aonth and year were you born? 



(MONTH) 



(YEAR) 



© 



J Where was your place of birth'' 



(STATE. OR FOREIGN COUNTRY, IF NOT USA) 



Are you: 

I. □ Male 2. n Female 



f4a^ Are you of Spanish/Hispanic origin or 
descent? 

I'ClYes"^ 2. □ Mexican-Ameiican 

3. □ Puerto Rican 

4. Other Hispanic 

5. Qno 



(3) Are you: 

1. □ U.S. citizen "1 _ _ 

' [ (^rJF TO 

2. □ U.S. naturallzedj ^^^^^-^^^ '^^ 



c 



^» i 1 Non-U. 5. inmigrant 

(Permanent Resident) 

^4. I } Non-U. S. citizen, noniamigrant 
(Temporary Resident) 



As of April 6, 1986, were you: 
I . [j Married 2. □ Widowed 

^- D Separated 4. Q Divorced 

5. Q Never married 



@ As of April 6, 1986, did you have any 
children living with you? 

1. □ Yes ^ 



Oai If non-U. S. citizen, of which countrv 
are you a citizen? 



(COUNTRY) 



<Q Are you: 

American Indian or Alaskan Native 

2. O Asian or Pacific Islander 

3. □ Black 

4. n White 

5* Cj Other, please -^p^^v/-^ « 



2. Q Under 6 years 

of age 

3 . []]] 6-1 7 years of 

age 



A. □ No 



^) Are you physically handicapped? 

1 . □ Yes (GO TO ^VESTZOU 8) 

2. □ No (SUP TO QUESTION B) 



S) What is the nature of your handicap(s)? 

(/WK AS flANy AS APPLY) 

I. (3 Visual 2. □Ambulatory 
4. Q Auditory 8. Q Other, specify: 



J 
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© 


Between January 


1986 and May 1986 » did you attend a college 


1/2. 

or university? 




1. 


□ Yes 




2. 
3. 
4. 
5. 


1 i Undergraduate, full-time 
1 1 Undergraduate, part-time 
1 1 Graduate, full-time 
1 1 Graduate, part-time 


> (Gi TO i^UtJTION 9a) 




6. 


□ No 


(SKIP TO QUESTION 10) 






What field of study did you pursue? 

(ENTER CODE AND DESCRIPTION FROM LIST ON PAGE 2) 


2 6^28 




nn n 












(CODE) 






(DESCRIPTION) 






1 1 Did not 


pursue any 


specific field of study 




© 


What 


was the highest 


level 


2 9-3: 

of education completed by both your mother and your father? 


(MARK ONE FOR EACH) 










FATHER 


MOTHER 








1 


n 




□ 


None 






2 


1 — 1 

I — 1 




1 — 1 


Elementary, grade 
1 






3 


1 — 1 




n 


2 






4 


□ 




□ 


3 






5 


n 




□ 


4 






6 


n 




□ 


5 






7 


□ 




□ 


6 






8 






□ 


7 






9 


• □ 




□ 


8 






10 


• n 






High School, grade 
9 






U 


• n 




□ 


10 






12 


• n 




□ 


11 






13 


• □ 




□ 


12 






14 


• □ 




□ 


College, year 
1 






15 


• n 




n 


2 






16 


• n 






3 






17 


• n 




□ 


4 






18 


• n 




□ 


Graduate, degree 
M.A., M.S. 






19 


• CZ] 




□ 


Professional degree (e.g., M 


D., J.D.) 




20 


• n 




□ 


Ph.D. 






21 


• n 




□ 


Postdoctorate 





o 
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PART II. EDUCATION 



apprenuceahvp, or travmng at cm employer's training school. ^ tratnin.j, 

ZtZ Tfr^Zl'^i-tl^irLa^Xa '^'-^ - ^^^^ infor. 

1/S3 



TYPE 
OF 
DEGREE 



Bachelor's 



Master's 



Doctorate 



Other 

(SPECIFY): 



Other 

(SPECIFY) : 



Other 

(SPECIFY) : 



MONTH AND 
YEAR DEGREE 
GRANTED 



MONTH 



t«.t9 



YEAR 



50>S3 



MAJOR FIELD 

(ENTER DESCRIPTION AND CODE FPGM LIST ON PAGE 2) 



DESCRIPTION 



CODE 



61-6 3 



2/B-9 
1 C/ -1 1 
W-1 3 



6 
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PART III. EMPLOYMENT STATUS 



wer€ 



© 



1986, 



During ch€ w€€k ot April 6, 
you: 

O Working full-time (35 hours or more 
at least in one position) 

(SKIP TO QUESTION 16) 

2* Q Working part-time 

(GO TO QUESTION IS) 

3- O Not working* but seeking work 

(SKIP TO QUESTION ISa) 



n Not working and not seeking work 

(SKIP TO QUESTION 14) 



'va*j If you were uneaployed and seeking 
I employaent during the week of 

April 6, 1986, was your job 
search restricted by: 

(MABK ONLY ONE BOX) 

i* n Geographic location 

2. Q Family responsi* 
bilities 

3. I I Need for part-time 
employment 

^* n^^*^*^» pZ«a8« specify :y 



© 



Were you seeking full-time work? 

1. nVes I ^^^p QUESTION 16) 

2. □ No J 



(SKIP 

TO 
PART 
IV 
> ON 
PAGE 
8) 



5. n Not restricted 



©1* 
Did you look for work at any time during 
the three weeks prior to the week of 
April 6, 1986; that is, between 
March 16 and April 5, 1986? 

I. □Yes 2. □ No 



0 



What was the main reason you were not 
working or not seeking work during the 
week of April 6, 1986? 

(MRK ONLY ONE BOX) 

1. On layoff from a job 

2. □ On vacation or otherwise 

temporarily absent from 
a job for health or 
personal reasons 

3. □ Retired — 
A. □ Student 

5. Q Family responsibilities 

6. Q Chronic illness or 

permanent disability 

7. Could not find work or 

believed no jobs available 
in my particular field 

8. □ Did not want to work 

9. Q New job to begin within 

30 days 

10. Waiting for school to begin 



During the week of April 6, 1986. 
were you working at (or on layoff or 
temporarily absent from) a position 
related Co the natural sciences, 
social sciences, or engineering? 

1 . Q Yes (SKIP TO PART IV ON PAGE 8) 

2. □ No (GO TO QUESTION 17) 



© 



(GO 
TO 

QUESTION 
16) 



(SKIP 

TO 
PART 
IV 
ON 
PAGE 
8) 



11. Q Other, please specify : 



21-22 

What was the most important reason 
that you were NOT mrking at a 
position related to science or 
engineering? (MARK ONLY ONE BOX) 

1. □ Preferred nonscience or 

nonengineering position 

2. □ Promoted out of science or 

engineering position 

3. □ Pay was better in nonscience 

or nonengineering position 

4. □ Locational preference 

5. Science or engineering 
position not available 

6. □ Other reason, please specify:. 
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PART IV. EMPLOYMLNT PROFII E 



□ 



you concirirr ijruj^ prtn.^.-i: . '^i^; ounent. ' 



□ 



ISaJ Where were you employed, that is, in what city, county, and state? 



(CITY OR TOWN) (coUNTY) ' (STATE OR FOREIGN COUNTRY 



(^9) How would you classify the organization for which you work'' 

(PLEASE ENTER CODE FROM EMPLOYER CLASSIFICATION LIST ON PAGk 5 Ti- -^1. ap-'m-.t 
COWVCTS ITS ACTIVITIES AT DIFFERENT LOCATIols. JmHE CODE FOR T^^^ 

foZ7n TREVsf.r ™ ™ ^" ™^ '^fT^i^ nn"^ 

I I I ] I I TYPE OF ACTIVITY: 

(CODE) ~ 



^lncloIl'elJoi:^''r''' describes the type of organization of >our 

principal employment or post-doctoraJ appointment? (MARK ONU ONE b.:\) 

01 □ Self-employed 

02 □ Business or industry 

n?Rd"I;^°^''''^^^^^' ^"y"^ college, technical institute 
04 □ Medical school 

n^R^^^^"" college or university, other than medical school 
Ub LJ Elementary or secondary school system 
07 □ Hospital or clinic 

09RuT':iM\!:r'"J''"' y^osnt.l. clin.c or educational institution 

lorHu's' p^^^'^'y service, active duty, or Commissioned Corps, such as USPHS. etc 
lOLJU.S. Government, civilian employee 
n □ State government 

12 □ Local or other government (SPECIFY): 

13 □ International agency 
U □ Other (SPECIFY): 



Jrnrri,''^^"'"","'^" ''"^"^ the week of April 6, 1986, enter the .ate.orv 

from the above list that is most appropriate for your second job. ^'^'•'^Wn 

(ENTER THE APPROPRIATE CODE NUMBER. 01-14, FROM QUESTION 20 ABOVE) 

□ □ □ Did not have a second job the week of April 6. 1986. 
(CODE) 



1 1-32 
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2/3 3-36 

(22^ From the activities listed below » select your primary and secondary work activities 
for your principal job (as reported in question 16) in terms of time devoted for a 
typical week. 

(ENTER THE APPFCPFIATE CODE UVMBER Ol-IB TOR EACH) 

I j [ I Primary activity ^ [ [ J Secondary activity 

01 Managanent or administration of research or development 

02 Managanent or administration of other than research and development 

03 Teaching and training - preparing and teaching courses, guiding and counseling 
students or trainees 

04 Basib research * that is, study directed Coward gaining scientific knowledge 
priiaarily for its own sake 

05 Applied research - that is, study directed toward gaining scientific knowledge 
in an effort to meet a recognized need 

06 Development - product, procejs, and technical development. That is, direction 
of knowledge gained from research toward production of useful materials, 
devices, systems and methods 

07 Report and technical mritingt editing, information retrieval 

08 Clinical diagnosis, psychotherapy 

09 Design of equipment, processes, models 

10 Quality control, testing, evaluation, or inspection 

II Operations * production, maintenance, construction, installation, exploration 

12 Distribution - sales, traffic, purchasing, customer and public relations 

13 Statistical work - survey work, forecasting, statistical analysis 

14 Consulting 

15 Computer applications 

16 Other activities (SPECIFY): 



(23 J During a typical week in your 
principal Job (as reported in 
question 18), what percent of working 
time do you devote to the following 
activities? 

(ENTRIES SHCVLD TOTAL 100.0%) 

Z Primary work activity 


\2U.j From the Degree and Enploynent Specialty 
List on page 2, select *r.d enter the 
number and title of the specialty most 
closely related to your principal em'- 
ployment (as reported in question 18) 
during the week of April 6, 1986. 

(PLEASE WRITE IN YOUR SPECIALTY IF IT 
IS iVCT 0:J THE LIST) 


Z Secondary work activity 


Nu»ber: Q Q Q 


Z Other activities 


Title: 


100. OZ TOTAL 





33 



^25^ For your principal job (as reported Vn" 
^-^ question 18), what is the b.i'^ic annual 
salary you currently earn? 

(Do not_ iy\nlude bonuseo, overtime, 
eurmer teaching or other* payments 
for scoondavij Jobs.) 

^ .00 per vear 

Not currently employed at that job. 


^31^ During the week of April 6, 19«6, was''^ 
any of your work at vour prin<Mpal job 
supported by U.S. Government funds? 

2. Qno 1 

, (SKI^ TO QUESTION io) 

3. [ ] Don't know 


f26J If academically employed in your 
principal job, is your salary for: 

1 1 9-10 months, OR Q 11-12 months? 


n2J Which of the following agencies or 

departments were supporting your work? 

1 (MARK AS MANY AS APPLY) 
\ 

1. Q AID— Agency for International 

Development 

2. Department of Agriculture 

3. Department of Commerce 
A. Department of Defense 

5. Q Department of Energy 

6. [^Department of Education (NIE, OE, 

NCES) 

7. Q Department of Health and Human 

Services (DHHS— old HEW) 

8. Q Department of Housing and Urban 

Development (HUD) 

9. [^Department of the Interior 

10. Department of Justice 

11. [^ Department of Labor (DDL) 

12. [^Department of Transportation 

13. EPA — Environmental Protection 

Agency 

U. [^ NASA— National Aeronautics and 
Space Administration 

15. [^ NSF— National Science Foundation 

16. Nuclear Regulatory Commission 

17. [^ Other, specify:^ 


^27^ What was your total professional income^ 
in 1985, including basic annual salary, 
bonuses, overtime, summer teaching, 
consulting fees, etc.? 

^ .00 per year 
[ I None 


(2SA What was your basic annual salary in""^** 
1985 from the principal job you held 
longest, excluding honu.«5GS. r^Mt^r■ti^r^t^ 
summer teaching, consulting fees, etc.? 

1 1 None 


^29^ How many years of professional work^^"^^ 
experience, including teaching, do 
you have? 

YearCs) or [ j Knnp 


hO^ Using the list on page 2, complete the" 
following statement: 

"Based on my total education and 
experience, i regard myself 
professionally as a (an) ... 

ti 


c». □ □ □ 


18' [^ Don't know source agency 
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3/25-25 

The following list contains selected 
areas of national Interest. Indicate 
the one area to which you devote(d) the 
most professional time during a typical 
week at the job reported in question 18. 



1. 




Energy and fuel (GO TO QUESTION 24) 


2. 




Health > 




3. 




Environment 




4. 




Education 




5. 




National defense 




6. 




Agriculture 




7. 




Mineral resources 




8. 




Community development 






and service 


(SKIP 


9.n^o"Sing (planning. 


y TO 




design» construction) 


QUESTION 


10. 




Transportation 


28) 


11. 




Communications 




12. 




Technological development 




13. 




Space 




14. 




Other, please bpecifv: 






-J 










What 


is your best estimate of 


the 



percent of your professional time that 
you devote(d) to energy and fuel during 
a typical week? 

UQjlOO percent 

2. 0375 to 99 percent 

3. □SO to 74 percent 

4. [^25 to 49 percent 

5. Q]]24 percent or less 



©28-29 
From the list below, indicate the one 
energy source thdt involves (d) the 
largest proportion of your energy- 
related work during a typical week. 

1. QjCoal and coal products 

2. QPetroleum (including oil shale 

and tar sands) or ratural gas 

3. [jFission 
4. I [Fusion 

5 . 1 IHydroener^. 

b.QJDirect solar (including space and 
water heating, thermal, electric) 

7.QJIndirect solar (winds, tides, 
biomasr, etc.) 

8.1 I Geo thermal 

9.Q0ther, c ^fy:^ 



36^ From the list of energy-related 

activities below, indicate the items 
that best describe the activities 
in which you v^ere engaged during a 
typical week. 

(MARK AS MANY AS AFPU: 

1. I I Exploration 

2. O Extraction (gas, oil, mining) 

3. I I Manufacture of energy-related 
components or products 

4. Q Fuel processing (including 
refining and enriching) 

5. Q Electric power generation 

6. Q Transportation, transmission, 
distribution of fuel or energy 

7. Q Energy storage 

8. Energy utilization, management 

9. Q Fuel reprocessing or disposal 

10. Energy conservation 

1 1 . Q Environmental 'mpact (health, 
economic , etc . ) 

12. Education, training 

13. □ Other, specify:^ 



©From the list In question 36, enter 
the number of the actxvity that best 
describes the one in which you 
spend (t) most of your energy-related 
time . 

(ENTER TFE APPROPRIATE CODE NUMBER, 
01-13, FROM QUESTION 36) 



□ □ 



(CODE) 



(t'LEASE TURN TO PAGE li ANu COMPLbTL THE 
REMAIKING TWO QULSTIONS. ) 
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PART V. OTHER INFORMATION 



(38^ So that we can contact you in the event it is necessary to clarify some of the 
informdtion yor provide, please give the telephone number at which you can be 
reached . 



(AREA CODE) (NUMBER) 
If there is an alternate number at which you can be reached, enter it also. 



(AREA CODE) 



(NUMBER) 



39.) Date completed: 



3/H5-50 



(MONTH) 



(DAY) 



(YEAR) 



P.Ai^X YOU FOR COMPLETING THIS QUESTIONNAlRt. PLEASE RETURN THE COMPLETED FORM IN THF 
LNCLOStD POSTAGE-PAID ENVELOPE TO: INSTITUTE FOR SURVEY RESEARCH 

TEMPLE UNIVERSITY - 083-46 

1601 NORTH BROAD STREET 

PHILADELPHIA^ PA 19122 
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graduate science and engineering students 
and postdoctorates (GSESP) 



P^'^'POSQ and 
backfiround 

The purpose of this survey is to obtain 
data on the characterishcs of graduite 
science and engineering (S/E) enrollment 
at the departmental level. It provides 
the only nationally representative data 
base on the charactensHcs and major 
sources of support of full-time graduate 
S/E students. The data compiled from 
this survey present a means for assessing 
the relationship between financial sup- 
port patterns and resulting shifts in 
graduate enrollment and postdoctorates. 

survey instrument 

The survey » 'marily collects infor- 
mation on the headcounts of full-hme 
graduate students, with information on 
sources and mechanisms of their major 
support (e.g., fellowships, traineeships, 
research assistantships, or teaching 
assistantships), sex, race, ethnic back- 
ground, level of study (first year or 
beyond), and citizenship. For graduate 
students enrolled part time, summary 
data on sex and racial/ethnic background 
are available. Summary information on 
postdoctorates and nonfaculty research 
staff also cover source and mechanism 
of support, sex, and citizenship 

sample design 

The survey population includes both 
doctorate- and masters-granting insti- 
tutions, as well as medical schools and 



other specialized institutions offering 
first-professional doctorates in health- 
related fields. Witli cne 1984 survey, 
the National Science Foundation (NSF) 
converted from a universe survey 
to a sample of 518 responding units at 
401 institutions. All 325 doctorate- 
granting institutions, as well as 18 
historically black universities and colleges 
with masters-level programs are sur- 
veyed with certainty. The remaining 275 
master's-granting institutions form a 
probability sample, stratified on the basis 
of their total graduate S/E enrollment. 
Sample design was modified slightly in 
fall 1985 to improve field coverage. 
Response rates have exc*>eded 90 percent 
in recent years. 

data availability 

This survey has been conducted an- 
nually since 1972. Originally, the survey 
was limited to institutions granting a 
doctoral degree in at least one S/E field. 
Since T972, the survey universe has been 
expanded: First, through the addition 
of all medical schools with graduate 
programs; second, with the inclusion 
of all S/E departments in master's- 
granting inshtutions; and third, with the 
annual addihon of newly formed insti- 
tutions and departments within the scope 
of the survey. 

The expansion of coverage to master s- 
granhng inshtutions was initiated as a 
parallel survey uhlizing an abbreviated 
form in 1976. For companson purposes, 
selected 1975 data variables were col- 
lected for these instituhons at the same 



time. The expanded population of 
doctorate- and master's-granting insti- 
tutions has been surveyed in parallel 
since 1977. 

In 1978, as part of an NSF experiment 
with biennial reductions in survey scope 
to reduce respondent burden, the pop- 
ulation was restricted to doctorate- 
granting institutions and an abbreviated 
survey instrument was employed. The 
full population was restored for the 
succeeding survey, with a revised full- 
scale survey form sent to both doctorate- 
and master's-granting institutions. 

data access 

Summary statistical tables presenting 
survey results are available on diskettes 
suitable for use on an IBM-compatible 
microprocessor. Inquines regarding this 
survey should be addressed to: 

Mr. J.G. Huckenpahler 
Division of Science Resources 

Studies 
Science and Engineering 

Education Sector Studies 

Group 

Nahonal Science Foundahon 
1800 G Street, NW., Rm. L611 
Washington, D C. 20550 
(202) 654-4787 

A multiyear magnetic tape is generally 
made available containmg data for the 
period covering 1977 through the most 
recent survey year. The most recent 
1977-85 tape includes only those items 
which were included in the 1985 survey; 
it does not contain detail which were 
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collected in prior years but have no 
counterpart in the current survey. A Data 
User Guide has been developed for the 
multiyear tapes documenting the com- 
patible code structure utilized in NSF's 
four academic surveys. (See NSF contact 
listed previously ) Data for 1972, 1973, 
1974, 1975 , and 1976 are available on 



single-year tapes. The user should be 
aware, however, that no attempt has 
been made to update these earlier tapes 
with subsequent data corrections re- 
ceived from participant institutions 

Information regarding data tape avail- 
ability or contents should be addressed 
to- 



Mr. George Nozicka 
Quantum Research Corporation 
7300 Pearl Street, Suite 210 
Bethesda, Maryland 20814 
(301) 657-3070 

The cost or l^e multiyear tape is $325; 
each single-year tape costs $100 
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INSTRUCTIONS FOR SURVEY OF GRADUATE SCIENCE AND ENGINEERING 

STUDENTS AND POSTDOCTORATES, FALL 1986 



Purpose of the Survey 

I'he Survey of Graduate Science and Engineering 
Sludents and Posldoctorates is conducted annually by 
the Science/Engineering Education Studies Group 
(SEESSG) of the National Science Foundation's Division 
of Science Resources Studies The survey is designed 
to provide a comprehensive picture of the training of 
future scientists and engineers in the Nation's graduate 
schools Ddta are used hy Congress and the executive 
branch to determine areas of need during the 
prnpardtion of the budget. In addition. NSF data are 
used by State government agencies and other analysts 
to assess future supply and demand of S/E personnel 

General Definitions 

A graduate science/engineering (S/E) itudent is 
defined as a student enrolled for credit in an advanced- 
degree program (leading to either a master's or Ph D 
degree) in fall 1986 Do not report M D . D V.M., or 
D D S candidates, interns, and residents unless they 
are concurrently working for a master's or Ph D in a 
science or engineering field or are enrolled in a joint 
M D /Ph.D program. Individuals who already hold an 
M D . D V M , or D D.S . master's or Ph D. degree but 
who are working on another maiter*i or Ph.D. degree 
arc to be counted as graduate students, either full or 
part time. Do not report such individuals as 
postdoctorates in item 8 

Graduate S/E students performing thesis or 
dissertation research away from the campus (for 
example, at Government- and contractor-owned 
facilities) in the Un.ieJ States are to be included as 
long as they are enrolled for credit in an advanced- 
degree program Students enrolled in a foreign country 
(at a branch or extension centei) are to be excluded 

A graduate S/E student, whether full- or part-time, 
should be reported m only one department. If any 
students are in n.terdisciplinary programs, please be 
sure that they are counted only once, by their "home" 
department If a graduate student is enrolled in an 
intcr-institutiona) program, please report the student 
only if the degree will be granted by your institution 
Please report in terms of headcounts, not in full-time 
equivalent (FTE) terms Please do not report decimals 
or fractions If data are unavailable or unknown, write 
"unavailable" or "unknown " in the blank "N/A" meani. 



"not applicable" on this form Data cells left blank are 
presumed to be zeros 

Item Instructions and Definitions 

FULL-TIME GRADUATE S/E STUDENTS, item 5: 
A full-time graduate student is defined as a student 
enrolled for credit in an advanced-degree program (not a 
regular staff member or a postdoctorate) who is engaged 
full time in training activities in his/her field of science/ 
engineering, these activities may embrace any 
appropriate combination of study, teaching, and 
research, depending on your institution's own polk 
Do not include part-time students, even if they receive 
outside financial support 

MECHANISMS OF SUPPORT, item 5. lines (l)-(5) 
Students who receive fe//owships jr (rainees/ijps should 
be reported on line (1) or (2) respectively, if either of 
these mechanisms constMute the largest source of their 
support. The Federal Interagency Committee on 
Education (FICE) differentiates between fe//owship and 
tromeeship stipends as follows. 1) A fellowship is an 
award made directly to, or on behalf of, a student 
selected in a competition, usually national in scope, to 
enable him to pursue post-baccalaureate training, and 
2) a traineeship is an educational award lo a student 
selected y his university Except for the selection 
process, the terras and conditions of the two types of 
awards are generally identical. A student receiving 
his/her main support from an assistantship should be 
classified as a research assistant on line (3) or as a 
leaching assistant on linr (4), depending on ho^v he/ 
she spends the majority of his/her time, e g., a graduate 
student devoting most of his/her lime to teaching should 
be classified as a teaching assistant. All other full-time 
graduate students, including members of the armed 
forces whose tuition is paid by the Department of 
Defense, should he reported on line (5) . 

STUDENTS RECEIVING FINANCIAL ASSISTANCE, 

Item 5, columns (A) through (I) Report the number of 
full-time gr-'Huate S/E students in the appropriate 
column according to the source of the largest proportion 
of their support 

FEDERAL SOURCES, columns (A) through (F) 
Students receiving the largest portion of their support 
from Federal Government Joons should he reported as 
se/f-supporled, column (j) 



Department of Defense (DOD), column (A) Report 
full-time graduate students receiving support from the 
Department of the Army. Navy, or Air Force, as well 
as from orograms within the Office of the Secretary of 
Defense Officers on active duty whose tuition is being 
paid by DOD should be included in this column under 
"Other Types of Support." line (5) Students receiving 
their main support from the Veterans Administration 
under the G.I. Bill should be reported under column 
(F). "Other Federal sources ' 

Department of Health and Human Services (HHS), 

columns (B) and (C) Report full-time graduate students 
receiving support from the institutes or divisions of 
the National Institutes of Health (NIH) under column 
(B), support from all other components of HHS should 
be reported under column (C), as indicated below: 

National Institutes of Health, report in column (B): 
Division of Research Resources 
National Cancer Institute 
National Center for Nursing Research 
National Eye Institute 
National Heart. Lung, and Blood Institute 
National Institute on Aging 
National Institute of Allergy and Infectious Diseases 
National Institute of Arthritis and Musculoskeletal 

and Skin Diseases 
National Institute of Diabetes and Digestive and 

Kidney Diseases 
National Institute of Child Health and Human 

Development 
National Institute of Dental Research 
National Institute of Environmental Health Sciences 
National Institute of General Medical Sciences 
National Institute of Neurological and Communi- 
cative Disorders and Stroke 
National Library of Medicine 

Other HHS, report in column (C) 
Alcohol. Drug Abuse, and Mental Health 

Administration (including National Institute of 

Mental Health) 
Centers for Disease Control 
Food arM Drug Administration 
Health Resources and Services Administration 
Office of Human Development and Services 

U. S. Department of Agriculture (USDA), column (E): 
Report all graduate students supported by USDA funds. 



including research assistants working on projects 
financed out of Hatch, Mclnlyre-Slennis. or Smith-Lever 
formula funds, competitive research grants, and 
institution fellowship/training grants 

Other Federal MMiroet, column (F); Report the number 
of full-time graduate S/E students receiving support 
from all other Federal agencies, including the 
Department of Education. Those supported under 
Fulbright scholarships administered by (he Department 
of State should be reported in this column, as well as 
those receiving support from the Veterans Administra- 
tion under the G.l Bill 

NON.FEDERAL SOURCES, columns(G) through (1). 

Institutional support, column (G): Report full-time 
graduate S/E students receiving support from your own 
institution, including those supported through tuition 
waivers, and by State and local governments. Students 
supported by funds given to a university by the Federal 
Government, such as training grant funds, should be 
reported under the appropriate Federal agency and 
NOT reported as institutionoJ support. 

Foreign sources, column (Hji Include support from 
any non-U. S. source, such as foreign governments, 
industrial firms, or specialized agencies of the United 
Nations. 

Other U.S. sources, column ()). Include support from 
nonprofit institutions, private industry, and all other 
U.S. sources. If possible, please provide separate totals 
for those supported by industrial and nonprofit sources, 
either in the space provided for "Comments" or on a 
separi.!e sheet. Note that students primarily supported 
by State and local governments should be reported in 
column (G) 

SELF-SUPPORTED STUDENTS, column (1): Include 
full-time graduate S/E students whose main source of 
support is derived from loans from any source and 
from personal or family financial contributions. Full- 
time graduate students receiving the largest portion of 
their support from Federal loans should be reported 
here. Note that these students should be included in 
the total, column (K). Foreign students relying on self 
and family support are to be reported here also. 

Women, line (7): Report all women S/E students by 
their source of main support. Please note that in each 
column, data on line (7) should not exceed the total on 
line (6). 

First-year students, 1il s (8) and (9): A first-year 
student is defined as one who will have completed less 
than a full year of graduate study as of the beginning 
of the fall term in 1986 in the program in which he/she 



ts enrolled for a degree. All other graduate S/E students 
should be considered beyond their first year. 

PART-TIME GRADUATE S/E STUDENTS, item 6. 
A part-lime graduate student is defined as a student 
who IS enrolled in an advanced-degree program who 
IS NOT pursuinggraduate work full time as defined by 
your institution All part-time graduate students should 
be reportea her>^, whether or not they receive outside 
support 

CITIZeN'SHIP AND RACIAL/ETHNIC BACK- 
GROUNr, Item 7: Racial/ ethnic designations as used 
in Ih'S survey do not denote scientific definitions of 
anthropological originSt thus, a graduate student may 
be inclv^cd in the ^ oup to which he/she appears to 
belong, identifies with, or is regarded in the community 
as belonging. No person should be counted in more 
than one racial/ethnic group, however, and only those 
with U.S. citizenship should be reported in columns 
(A) through (F). Non-U S. citizens, whether holding 
temporary or permanent visas, should be reported as 
FOREIGN in column (G) 

On line f 1], report the total number of full-time S/E 
graduate students under the appropriate racial/ethnic 
category The total for each line should equal the sum 
of columns (A) through (G) The total for full-lime 
enrollment shown in item 7 should match the total shown 
in item 5; similarly, the part-time total shown in item 7 
should equal the total in item 6 

The following racial/ethnic designations are those 
defined by the Bureau of the Census: 

U S CITIZENS, columns (A) through (F)'.B/ock, 
non-Hisponic, column (A): Report persons having 
origins in any of the black racial groups (except 
thoseof Hispanicorigin) 

Amencon Indian or AJoskon notjve. column (B): 
Report persons having origins in any of the 
original peoples of North America 
Asion or Pocific IsJonder. column (C): Report 
persons having origins in any of the original 
peoples of the Far East. Southeast Asia, the Indian 
subcontinent, or the Pacific Islands. These areas 
include China, Japan. Korea, the Philippine 
Islands, and Samoa. 

Hisponic, column (D). Report persons of Mexican, 
Puerto Rican, Cuban, Central or South American 
ur other Spanish culture or origin, regardless of 

race. 

^hite. non-Hisponic, column (E): Rer)ort persons 
having origins in any of the origin?! peoples of 
Europe, North Africa, or the Middle East, except 



those of Hispanic origin Other and unlinown, 
column (F) If department records are rrat 
complete as to racial/ethnic origin of some 
graduate students, please report in column (F) 
thase students with U.S. citizenship whose origins 
are not listed in item 7, as well as those whose 
origins are unknown 
FOREIGN, column (G) Please report all foreign 
students, whether nonresident alien or holding a 
permanent visa, in column (G) A foreign graduate 
student is defined as an individual who has not attained 
U S citizenship. Do not include native residents of a 
U S possession, such as American Samoa. Applicants 
for U S citizenship are to be considered as foreign 
until the date their citizenship becomes effective 

POSTDOCTORATES AND NONFACULTY DOC- 
TORAL RESEARCH STAFF, item 8 Include as post- 
doctorates those individuals with science or engineering 
Ph 0 's. M D *s. D.D S *s. or D V M *s (including foreign 
degrees that are equivalent to U S doctorates) who 
devote their primory effort to reseorch octivities or 
study in the department under temporary appointments 
carrying no academic rank Such appointments are 
generally for a specific lime period They may contribute 
to the academic program through seminars, lectures, 
or working with graduate students Their postdoctoral 
activities provide additional training for them. Exclude 
clinical fellows and those with appointments in residency 
training programs in medical and health professions, 
unless reseorch (roinmg under the supervision of a 
senior mentor is Iheprimory purpose of the appointment 

On line (1) of item 8, under columns (A) and (B), 
enter the number of fellows and trainees receiving 
support under Federal fellowships and/or training 
grants. Under column (C) enter the number of 
postdoctorates who are receiving federally supported 
research grants. The remaining postdoctoral appointees 
receiving non-Federal support should be entered under 
column (D). Of the totoJ in column (E). enter in column 

(F) the number of posldorlorates who are foreign 
Under other nonfacul^y doctoral research staff, column 

(G) . report all doctoral scientists and engineers who 
are involved principally in research activities b jt who 
ore considered neither postdoctoral appointees nor 
members of the reguJor faculty 

On line (2), report the number of women in each 
category. On line (3) report those postdoctorates and 
nonfaculty doctoral research staff who hold first 
professional medical degrees (M D . DDS, D V,M.. 
etc.) Please note that in each column, data on lines (2) 
and (3) should not exceed the total on line (1) 



1/ 



UPON COMPLETING THIS FORM, PLEASE RETURN IT TO YOUR SURVEY 
COORDINATOR FOR TRANSMITTAL BY JANUARY 30, 1987 
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t Name and address of mstitution 



2 Name of science or engineering depertment (or program) covered by tfiis data sfieet 

(If changed unce last yeer. please indlcete previous name under "Comments ") 
J Person in department |or programi preparing this form 

Name 

Title 



Phone I 



' ""^CT' °' '•^'•^ ^"^^ " depertment hes never granted a graduate degree, but is a department of chn.ce. medicme with 
Of wttnout poetdoctof ates, checH |3| Doctorate ) 1 1 Master s 



ILEAVEBLANKI 

Response 
code 

hishluliOn and 
depaflmenl code 



□ 



^^"^"^ PI Ma ster s (2) No graduate degree offered |3| 

^Ty"^"!^' • WntWIcatlon of S/E fieW claMWcatlon. a^e your coordinator'. NSF/CS ' Cro..walfc." ff data ara unavailable 

unfcnwim write unevaUeMe or unknown In the Mank. ' N/A meant "not applicable on thi» form Oeta are to be reported on a headcount bat.t. please DO NOT USE OECIMALS OR FRACTtONS .n .temt 5 



m 1988 (headcounti - no fractiont or decimals). Repc 
to the source and mechanism of thelargost'amoimt of 
equal amounts from two or more sources or throu9 


^^l?I..!f!!IL^ ^ITJ'!!!!?'^* •"^ doctorate) in once To determine the primary source, oonsider onty tuition and other academic expenses Students receiving the 
rJSSirt^ll^!; fl^^ I . once according largest portion of their support from Federal Government kians should be reported as seif-supported Cohjmn 

h t!?^ !lf K^M®S^*:5l!Sf °' B'**"*** enrolled Please note that dark - 
h two or more mechanisms shouM be reported onty ened cells should be left bianK 


MECHANISMS OF SUPPORT 


STUDENTS RECEIVING FINANCIAL ASSISTANCE H ^^^^ ^ 


TOTAL 
FULL-TIME 
GRADUATE 
ENROLLMENT 

(Sum of (A) 
thru(J))» 

(K| 




FEDERAL SOURCES lexciudtng loans) 


NON-FEDERAL SOURCES 


SlUOfcNlS 


Department 
of 

Defense 
|A| 


HHS 




Department 

of 

Agriculture 

|E| 


Other 
Federal 

sources' 

(F| 


Institutionef 
support 
(including 
State and local 
government) 
IG) 


Foreign 
sources 

|H| 


Other 
US 
sources' 

II) 


{Including 
loans and 

family 
sources! 

UI 






National 
Institutes 
of Health 

|B| 


Other 
HHS 

IC) 


NStionet 
Science 
Foundation 

|D| 


' Graduate Fellowships 


f1| 




















F 




Graduate Tralneeships 


121 






















Qraduata Research Asslstantships 


13) 






















Graduate Teaching Asslstantships 


|4| ^^^^1 














Othor Typos of Support 


15) 






















FULL-TIME TOTAL 


161 






















For oocli total online (8) how many are WOMEN? 
(Should not exceed totals on line (8)). 


(7) 






















FIRST. YEAR STUDENTS 


18) 


OfthefulM.megraduatestudentsonHne(6l.column(K|.ho^manyareFIRST-YEARstudents?iShouldnoteKceedtotaionl.ne(6)) 1 1 



FIRST. YEAR WOMEN STUDENTS 



|9i 



Of the f ull-time FIRST- YEAR graduatestudents on line |8) . how many are WOMEN? 



* Ploiso list so«f)cles and num ber suppc/led by each under "Comments," or attach a separate sheet 

hKJL 

^^^^^^^^ 
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6 Number of PAHT-TIME OPIADUATE S/E STUDENTS. FALL 1986 iHeadcounts-nofractionsor decimals i 




PAHT-TIME TOTAL' 


HI 




Of part-time total on Iin« (1 ). how many are WOMEN? (Should not exceed total on line |1 1| 


121 





The total should tM inserted in item 7 line ) 21 , column (H | 



7 lUCIAU 
ETNNIC 
BACKGROUND 
OF GRADUATE 
%m STUDENTS, 


Of th« graduate student totals In items 5 
and 6. how many belong to the following 
racial/ethnic categorlea? Be sure to count 
each student only once 


U S CITIZENS ONLY 


FOREIGN' 

IGI 


TOTAL 

(Sum of 
(A)thru(G)| 

iHi 


BidCk 
tion- 
Hispanic 

lAi 


Amer Indian/ 
Alaskan 
Native 

IBI 


Asian/ 
Pacific 
Islander 

iCi 


Hispanic 

iDi 


White 

non- 
Hispanic 

lEi 


Othv^r 
or 

unknown 

IFI 


FULL TIME, column (H] . should equal 
Hem 5. line (6). column (K) 


111 


















FALL 19tt 


PART TIME columniHi shoudequal 
Item 6 linen I 


I2i 



















Please include all non-U S citizens whether holdingtemporaryor permanent visas mcoJumnlGl 



0 Number of S/E POSTDOCTORATES and NONFACULTY 
DOCTORAL RESEARCHSTAFF.FALL1986. (Includathoee 
afftlialed with thia dapartmant aa waH as thoaa 
amployad in aaaodatad acadamic raaaarch units 
Exc'uda clinical faMows and raaidants not Involvad in 
raaaarch I 


POSTDOCTORATES 








OTHER 
NON- 
FACULTY 
DOCTORAL 
RESEARCH 
STAFF 
IGI 


SOURCE OF SUPPORT 


TOTAL 


Of the 
total in lEi 
how many are 

FOREIGN'' 

IFI 




Federal 


Non- 
Federal 

iDl 


for all 
sources 
|A| thru iDi 

lEl 


Fellowships 
lAi 


Trdtn^shtps 
iBi 


Research grants 

iCi 


TOTAL 


111 


















Of iheioidlineachceilofiinei 11 how many are WOMEN*? 


I2l 


















Of (he total in each cell of line 111 how many hold the M D 
D D S or D V M degree'' 


|3! 



















ChecKLiat 

□ I Do all entries reflect headcounts and NOT FTEs'' ] 4 Have you excluded M D DDS andDVM candidates interns and residents 
D 2 Do the data in Items 5, 7, and 8 add to totals? l except those enrolled m joint programs with the Ph D i from items 5 6,and7'' 

□ 3 Have you included all self-supported full-time graduate S/E students m item 5 5 Does item 5 line|6| column |K| equal item 7 line I II column jHj'' 

coiumnUPNotethattaN-aupportadctudentsshouldaisobe'nciudedinthetotal J 6 Doesitem6 Iine|1|equalitem7 tine|2| columniH^ 
column I K j 



Approximately how many personhours were required to complete this form''| 




Commentslincludingexplanationsofany variances from prior years data I and further detail on students receiving funding from other sources 




NOTE: This information is solicitad under the authority of the National Science Foundation Act of 1950, as amended All information you provide will be used for statisticat purposes only Your response is 
entirely voiunt^ry and your failure to provide sonrta or all of the information will in no way adversely affect your institution 
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scientific and engineering personnei 
employed at universities and colieges 



purpose and 
background 

The purpose ct this survey is to 
provide quantitative inr'ormation on 
professional science and engineering 
(S/E) personnel employed by universities 
and colleges. The survey was conducted 
annually between 1973 and 1985; prior 
to 1973, it was conducted periodically. 
The survey was not conducted in 1986, 
but OMB/FEDAC clearance has been 
obtained to resume the survey in 1987 
with sample coverage restricted to S/E 
doctorate-granting institutions. 

survey instrument 

Three major variables have been 
collected over the course of this survey: 
Headcounts of the number of scientists 
and engineers by hig;hest earned degree 
and employment status (full-time/part- 
time); headcounts by detailed S/E field 
sex, and employment status; and total 
full-time-equivalent (FTE) personnel and 
FTE personnel devoted to separately 
budgeted research and development 
(R&b) acHvihes by detailed S/E field, 

sample design 

Until 1984, all U.S. universities and 
colleges which employ scientists or 
engineers were surveyed as were all 
university-administered federally funded 



research and development centers 
(FFRDC's). In 1984, the survey was 
converted to a sample survey of approx- 
imately 1,100 institutions. All doctorate- 
granting institutions and their FFRDC's 
and all historically black universities and 
colleges were included with certainty, 
as well as other nondoctorate-granting 
institutions with at least 275 full-time 
and 75 part-time S/E employees reported 
in the January 1982 survey. The 1982 
survey universe was also the oasis for 
drawing the random sample of remaining 
institutions which was stratified on the 
basis of full- and part-time employment. 

data avaiiabiiity 

Prior to January 1979, data were 
collected foi both full- and part-time 
personnel by the function (teaching, 
research, or other) in which they were 
primarily employed, by detailed S/E field. 
Headcounts for both full- and part-time 
personnel were also collected by highest 
earned degree and function of primary 
employment. Additional questionnaire 
items requested S/E personnel head- 
counts of doctorates by broad S/E field 
and employment status; headcounts for 
full-time personnel by detailed field and 
sex; and headcounts for technicians by 
broad area and primary function FTE 
counts were collected only for all-field 
totals prior to 1979 and were available 
by employment status and primary 
function. 

5j 



Over hme the scope of the survey 
has varied because of concern about 
response burden. Data on the distribu- 
tion of personnel according to degree 
level and function of primary employ- 
ment have not been collected since 1978. 
The iiems on primary function by field 
were converted to an FTE concept on a 
permanent basis on the shortened ques- 
tionnaire used in 1979. All items on 
distribution*: of personnel by degree 
level or by sex were omitted from the 
shortened 1979 form but were returned 
to the full-scale survey form in 1980. 
The items on function of primary em- 
ployment and the item on technicians 
last appeared on the 1978 survey form. 

In addition to the reduced number of 
data items on the 1979 questionnaire, 
the scope of the survey was further 
restricted in that only doctorate-granting 
institutions and FFRDC's were surveyed. 
Prospective data users must therefore 
exercise care and judgment in interpret- 
ing and utilizing the 1979 data; data 
aggregates, for example, should not be 
treated as national totals. Data elements 
for the 1980 through 1985 surveys were 
essentially identical 

data access 

Summary information in the form of 
statistical tables are available on diskettes 
suitable for use on an IBM-compatible 
microprocessor. Inquiries regarding this 
survey should be addressed to: 
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Ms. Judith Coakley/Ms Esther Gist 
Division of Science Resources 

Studies? 
Universities and Colleges 

Studies Group 
National Science Foundation 
1800 G Street N W , Rm L602 
Washington, D C 20550 
(202) 634-4673 

Data for 1978 through 1985 are avail- 



able on a single mulhyear magnetic data 
tape Data for 1973 through 1977 are 
available on separate tapes. For further 
information regarding data tape avail- 
ability or contents, please contact 

Mr George Nozicka 
Quantum Research Corporation 
7300 Pearl Street, Suite 210 
Bethesda, Maryland 20814 
(301) 657-3070 



The cost of the mulhyear tape is $325 
and a single year is $100. A Di^ta User 
Guide has been developed for the 1978-85 
period that documents the compatible 
code structure utilized in the NSF aca- 
demic surveys Copies are available from 
the Universities and Colleges Shjdies 
Group/Division of Science Resources 
Studies 
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NSFKOKM 724A( 11-84) 



0MB No. 3145-0074 
Exp. Date: 12/31/85 



NATIONAL SCIENCE FOUNDATION 

Washington. D.C. 20350 



SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL 
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY 1985 



Organizations are requested to complete and return 
this form to: 

NATIONAL SCIENCE FOUNDATION 

1800 G Slreel, N.W., Room L-602 
Washinglon, D.C. 20550— AUn: UNISG 

This informalion is solicited under Ihe authority of Sec- 
tion 3 (a I (6) of the National .-clence Foundation Act of 1950 
as amended (42 U.S. Codf. J62 (a) (6)). Your response is 
entirely voluntary and your failure to provide some or all 
of the information will in no way adversely affect your 
institution. 



Please correct if name or address has changed. 



J 



This survey requests scientific and engineering 
(S/E) employment data according to institutional rec- 
ordkeeping conventions. The completed 1985 question- 
naire should be returned by March 15, 1985. Your 
prompt cooperation will be appreciated. If you deter- 
mine, however, that you cannot respond l)y March 15, 
please notify NSF and request an extension of time. 

Please read the enclosed instructions l)efore com- 
pleting this form. If you have any questions, contact 
Ms. Judith Coakley or Ms. Esther Gist (202-634-4673). 
Please complete all columns; estimates by academic 
officials will be better than NSF estimates. 

AU entries should be in whole numbers; pi ase do 
not enter decimals or fractions, except in item 3. col- 
umns 2 and 3, where two decimal places are optional. 



SURVEY POPULATION 

Include data for ALL (3RGANIZATI0NAL UNITS 
OF YOUR INSTITUTION THAT EMPLOY SCIEN- 
TISTS AND FNGINFFRS. such as regional campuses, 
computer centers, medical schools, agricultural ex- 
periment stations, and associated research units. Also 
include any hospital or clinic owned, operated, or con- 
trolled by your university and integral(Mi ()j)eralionalIy 
with the clinical programs of your medical schools.' 

Federally Funded Research and Development 
Centers (FFRDC's) 

Separate forms hav(? been maibnl direclly to all 
l-'FRDC's administered by academic instilnlions. A list 
of these centers appears on pa^e :\ ol iIkj Inslruclions 
and Definitions. 
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INSTITUTIONAL CLASSIFICATION 



Highest degree granted in the Chock 

sciences or engineering one 
during 1984-83 

Doctor's degree, e.g., Ph.D , 

D. Eng., or D.E.S □ 

First-professional degree, e.g , 

M.D..D.D.S..D.V.M.,etc □ 

Master's degree □ 

Bachelor*:i degree □ 

Associate or other 2-year award □ 

No degrees granted in the sciences 

or engineering □ 



One, example of a 
scienccj or ongin(Miring 
fi(jld in which highest 
degree* was a\\ard(Ml 



(]heck primar\ 
a(lminislraliv(» (.onlrol 
of vour institution 



Federal 

State 

Local 

Private 



□ 
□ 
□ 

□ 



Item Total number of scientists and engineers by highest earned degree 
1. and employme"' status: January 1985 


HIGHEST EARNED DEGREE 


HEADCOUNTS 


TOTAL 

(1) 


FULL TIME 

(2) 


PART TIME 

(3) 


a. Doctor's degree, e.g., Ph. D., D. Eng., 

or D.E.S 

|j. First-professional degree, e.g., M.D.. 

D.D.S., D.V.M.,etc 

c. Master's degree 

d. Bachelor s degree or the equivalent 

e. Total (sum of a through d) 


2210 








2220 








2230 








2240 








2200 









NOTE: To ensure proper data comparability l)etwoen ite.n 1, line 2200. and items 2 and 3: 



a) Line 2200, column 1 should equal item 3, line 2700, column 1 ; 

b) Line 2200, column 2 should ecjiial item 2, line 2000, column 1 ; 

c) Line 2200, column 3 should ecjual item 2, line 2G00, column 2. 
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Total number of scientists and engineers by discipline, sex, 
and employment status: January 1985 






HEADCOUNTS 


S/E DISCIPLINES' 




TOTAL 


MEN 


WOMEN 




Full time 


Part time 


Full time 


Part time 


Full time 


Part time 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


a. Engineers (total) 
















fll Aprnna 11 ti'ral anri 

-astronautical engineers . 


. 2611 














(2) Chemical engineers 


. 2612 














(3) Civil engineers 


2613 














(4) Electrical engineers 


. 2614 














(5) Mechanical engineers .. 


. 2615 














(6) Other engineers ... 


. 2616 














b. Physical scientists (total) 


2620 


1 












(1) Astronomers 


2621 














(2) Chemists 


. 2622 














(3) Physicists 


2623 














(4) Other physical sc'entists 


2624 














c. Environ, scientists (total) 


2630 






(1) Atmospheric scientists .. 


2631 














(2) Earth scientists 


2632 














(3) Oceanographers 


2633 














(4) Other environ, sci. 


2634 














d. Mathematical and computer 
scientists (total) 


2640 




(1) Mathematicians (exclude 
computer scientists) 


2641 














(2) Computer scientists 

(exclude programmers) . . 


2642 














e. Lile scientists (loJal) 


2650 












(1) Agricultural scientists 


2651 














(2) Biological scientists 
















(3) Medical scientists 

(see instructions, p. 4) 


2653 














(4) Other life scipnti<:tc 
















f. Psychologists (total) 


2660 1 














g. Social scientists (total) 
(exclude iiistorians) 


2670 1 








ft 


A 


■1 


(1) Economists 


2671 














(2) Political scientists 


2672 














(3) Sociologists 


2673 














(4) Other social scientists 


2674 














h. Total (sum of a thru g) 


2600 1 





FLtASh- EXCLUDE from your response .,ny employees ,n (he fields of •.S,.,.. ,.nUoi«.l Crosswalk hulwoen NSKs S/K .hscphncs .,n,l Ihu .o.k's ,n 
eclucuion. I.,w. hum.,n,l.es, mus.c. Ihe arls. physical educdi.on. hhrary ihc- NCKS (;l.,ss,f,c,>l,on of ln.,ruc„on.,l Programs 



scientu. ami all other nonscience fields 
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Item 

3. 



Total number of scientists and engineers by discipline, estimated full-time equivalents, 

and R&D activity: January 1985 



S/E Discinlines 



a. Engineers (total) 2710 



(1) Aeroiiautical and astronautical 
engineers 

(2) Chemical engineers 

(3) Civil engineers 

(4) Electrical engineers 

(5) Mechanical engineers 

(6) Other engineers 



2711 
2712 
2713 
2714 
2715 
2716 



b. Physical scientists (total) 2720 



(1) Astronomers 2721 

(2) Chemists 2722 

(a; Physicists 2723 

(4) Other physical scientists 2724 



c. Enviroi mental scientists (total) 2730 



(1) Atmospheric scientists 

(2) Earth scientists 

(3) Oceanographers 

(4) Other environmental scientists 



2731 
2732 
2733 
2734 



d. Mathematical and computer 
scientists (total) 



2740 



(1) Mathematicians (exclude computer 
scientists) 2741 

(2) Computer scientists (exclude 
programmers) 2742 



e. Life scientists (total) 2750 



(1) Agricultural scienMsts . 

(2) Biological scientists . . . 

(3) Medical scientists (see 
instructions, p. 4) 

(4) Other life scientists ... 



2751 
2752 

2753 
2754 



f. Psychologists (total) 2760 



g. Social scientists (total) (exclude 
historians! . . . . 



2770 



(1) Economists 

(2) Political scientists — 

(3) Sociologists 

(4) Other social scientists 



2771 
2772 
2773 
2774 



h. Total (sum cf a thru g) 2700 



Total 
headcounts^ 



Estimated full-time-equivalents (FTE*s) 



Total 
FTE's' 



FTE's devoted to separate!) 
budgeted R&D^ 



Number 













% 








% 








% 








% 








% 








% 









% 








% 








% 








% 









% 
















% 








% 










% 








% 








% 








% 










% 








% 








% 








% 



Mane 2700. column 1. should equal item 1, line 2200. column 1. 

'Include ull uctivilies. e h * teaching, separately budgeted R&D. etc . of all 
individuiils re|K)rie'J in column 1 

'See secliun 8 in Instructions for definition of "separately budgeted R&D 
expenditures." 



^Column 4 has been provided for the convenience of those institutions that 
estimate the number (column 3) of PTEs devoted to separately budgeted 
R&D activities by use of a percentage (column 4) in each discipline. 



ERIC 



58 



CHECK LIST 

( ) 1. Are all entries rounded to whole numbers' 
Please do not enter fract ons or decimals, 
except in columns 2 and 3 where two dec- 
imal places are optional. 

( 1 2. Do the data add to subtotals? 

( 1 '* Are all columns completed? YOUR estimates 
will be belter than OURS. An explanation 
of estimates may be noted on a separate 
sheet or m the REMARKS 

( ) 4 Arc all branches and components such as 
medical school, computer center, agricultural 
experiment station, and associated research 
units included'^ 

( 1 5. Have you INCLUDED ail postdoctorates? 

( )6 Hf.ve you EXCLUDED graduate students' 



1984-85 DATA CHECK 

(For your convenience) 
PIcMSo compdre your Jauudry 1984 survey response with your survey response 
for Jdnuary 1985, pdrticuldrly for the totals Pledge explain below or on a 
sep.ir.ite sheet any si>?nificdnt changes Where possible, indicate any re- 
quired adjustments in ddtd reported in previous years 

198* 1985 

Line 2600. column 1 Line 2600, column 1 



CONFIDENTIALITY 

The National Science Foundation recognizes that 
its ability to gather much of the enclosed informa- 
tion would be severely i/npaired if it could not be 
held in confidence. Please indicate below the num- 
ber of any items that you would not supply unless 
assured that the source is held confidential The 
Foundation will hold in confidence such informa- 
tion to the extent permitted by law. 

ITEM: 



Total fuP-time scientists 
and engineers 



Total part-time scientists 
and Biigineers 



Total FTE's 



Total FTE's in R&D 



Line 2600. column 2 Line 2600, column 2 



Line 2700, column 2. Line 2700, column 2 



Line 2700. column 3 Line 2700. column 3. 



REMARKS 



PLEASE TYPE OR PRINT 

NAME OF PERSON SUBMITTING THIS FORM 



What methods and source records were used for estimating separately budc- 
eted R&D effort? * 



Please indicate problems encountered in estimating R&D-related activity. 



Please circle the month that your institutional data represent to reflect 
.ic.iclomic year 1984-85 employment 



1 2 
|..n 



3 4 5 6 7 8 9 10 11 12 

Dec 



Are there any significant changes in data reported in pre 



vious years' 



How many person-hours were required to complete this form? | | 



NAME OF PERSON WHO PREPARED THIS 
SU BMISSION (If different from above] 



[iPLE 



TITLE 



AREA 
CODE 



AREA 
CODE 



EXCH 



EXCH 



NO. 



NO. 



EXT 



EXT. 



NAME OF INSTITUTION 



DATE 



ADDRESS (number, street, city. State. ZIP code) 
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NATIONAL SCIENCE FOUNDATION 

Washington. D.C. 20550 



SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL 
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY 1985 

INSTRUCTIONS AND DEFINITIONS 



Introduction 

This information is solicited under the authority of the National 
Science Foundation Act of 1950. as amended in P L. 507 (42 U S C 
1862) (Section 3(a) (6)). and Executive Order 10521 (March 17. 1954) 
Al! information you provide will be used for statistical purposes 
only Your response is entirely voluntary and your failure to pro- 
vide some or all of the information will in no way adversely affect 
your institution. 

The National Science Foundation requests your cooperation in 
completing the attached questionnaire covering the characteristics 
of personnel in your institution as they relatJ to the sciences and 
engineering This form requests employment data in 1984-85 according 
to institutional recordkeeping coventions The questionnaire should be 
completed and returned to NSF by March 15. 1985 If you determine, 
however, that you will not be able to respond by that date, please 
notify NSF and request an extension of time 

Where data you report in the current survey differ significantly 
from those reported in the previous survey, please indicate the 
reasons for the difference, such as "opening of new medical school " 
etc., at the end of the questionnaire in the "Remarks" section, or on 
a separate sheet of paper 

The survey procedure's are outlined in flow chart format. (See 
pp. 5-8.) 

If you have any questions regarding information requested on 
this form, write or telephone Ms. Judith Coakley or Ms. Esther Gist 
at the Universities and Nonprofit Institutions Studies Group, Divi- 
sion of Science Resources Studies, National Science Foundation. 
1800 G Street, N.W., Room L-602, Wa<^hington. DC. 20550 (Tele- 
phone. (202) 634-4673.) Additional forms, as well as copies of previous 
responses, may be obtained by writing to (he above address 



Survey Instructions 

1. Survey Population 

This survey, conducted annually, covers professional employ- 
ment at all academic institutions with a science or engineering 
(S/E) program. The institutional response to this survey should 
reflect personnel activity in all branches and other units of the 
par'int institution, including regional campuses, computer centers, 
medical schools, agricultural experiment stations, and associated 
research units. If any data for any of these campuses are not in- 
cluded in your response to NSF, please indicate this under "Remarks" 
when submitting your questionnaire. 

Federally funded research and development centers (FFRDC's) 
are to report their data separately from the administeiing univer- 
sity; See the listing of FFRDC's administered by academic institu- 
tions (p. 3 ) 



2. Survey Time Penod 

Vhv ).inu.jr\ date rclenMKrd in this qurstiunnairc rcfiocts the 
midpoint of the IWM-Hj .ic.ulrmK NtNir ralhuT than the a( tual n)})orling 
date of data to be compiled for NSF Data reported on this survey 
are to reflect a "snapshot" of S/K personnel employed at a fixed 
titrKMlunn^; thc» 1MH4-h:i a( .i(I(Miu( \cai I"oi inslilutions rcptirting on 
the basis of central record SNStems. data - juld reflect the date 
when your files are "frozen" for annual persc 'inel reports Many 
institutions, especially those with StalJ affiliation, use their central 
records compiled in the preceding fall of each year to report to 
NSF You may want to report as of the payroll period closest to 
OlIoIut I. Um4-H:).whiLh^islh(»b.isistoi the i:(]Ual KmploNmont Op- 
portunity Commission's survey of higher education staff (EEO-6. 
Form 221) Please indicate the reporting month used by >oiir insti- 
tution in the space provided in the "Rem.irks" section 

3. Professional Employment 

The term "professional." for purposes of this survey, refers to 
all persons paid a salary or stipend by the responding institution 
who work at a level at wh.:h the knowie ^'^ acquired by academic 
training equal to a bachel r's degree in cience or engineering is 
essential in the performance of duiies. Many institutions with cen- 
tral reporting systems use headcounts of exempt employees, i.e.. 
those employees who are in the exempt category of the Fair Labor 
Standards Act as amended Exempt employees are not eligible for 
overtime payment. Others use EEO-6 concepts 

Include S/E personnel With faculty status, postdoctorates.' and 
other professional employees such as systems analysts in computer 
centers 

ExcJude (1) Personnel on sabbatical or other leave status even 
if these personnel continue to be paid by your institution. (2) per- 
sonnel employed in branches of your institution located in foreign 
countries: (3) unpaid voluntary staff: (4) persons "unpaid" by the 
university but paid by the medical schc 1; (5) student health service 
personnel, (o) those agricultural extension personnel primarily in- 
volved in home economics and 4-H youth programs. (7) administra- 
tive officers above the level of department chairpersons with titles 
such as president, academic dean, dean of faculty, provost, chancellor, 
etc . even though they may devote part of their time to teaching 
and/or research. (8) all graduate students 



'Some institutions without comprehensive centr.il records on the number 
of pos!doclor.ites base their response to this sijrve> on dat«i >?atherpd m the 
office of the graduate dr.in as part of NSF's Survov of Graduate Science 
and Engineering Students and Postdoctorates 
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4. Assignment of Scientists and Engineers to 
NSF Disciplines 

Determination of whether professional employees should be 
reported in the NSF personnel survey as "scientists and engineers" 
and their associated disciplines is done by most respondents on the 
basis of departmental structures. After particular departments are 
selected for inclusion in the NSF personnel survey, respondents 
usually classify headcounts of all professional employees into various 
S/E disciplines according to their primary or home department oT 
assignment. Where individual assignments are split into two depart- 
ments on a 50-percent basis, classification into a single NSF discipline 
should be made according to institutional conventions. 

See the classification of Disciplines of Employment in the Sci- 
ences and Engineering, for the broad and detailed S/E disciplines 
of employment corresponding to those shown on the questionnaire, 
with illustrative categories of each discipline (pages 3 and 4.) Also, 
for those that use the NCES instructional program categories, see 
the enclosed "Crosswiilk- between NSF'sS/E fields and the codes 
in the NCES Classifications of Instructional Programs (NCES 81- 
323). Please note that education, law. humanities, music, the arts, 
physical education, and library science are not considered S/E dis- 
ciplines for the purpose of »hik, survey. This discipline-oriented 
taxonomy is used by institutions that compile their own depart- 
mental groupings for this NSF survey. While most respondents 
report S/E headcounts based on departmental structures, NSF 
recognizes that because of the multidisciplinary nature of many 
academic activities, c'egree specialties and departmental assign- 
ments may differ (e.g.. a I-h.D in mechanical engineering may be 
assigned to the department of orthopedics.) To promote ease of 
reporting and consistency of data among institutions, it is suggested 
that where these differences are not significant, all professionals in 
the deparl lenl be assigned to a single discipline. In other instances, 
where sizable differences occur, institutional respondents may choose 
to report professionals employed in a single department into two or 
more disciplines For example, an institution may have a single 
department of electrical engineering and computer science and 
report individuals into two separate disciplines on the NSF per- 
sonnel survey according to their degree specialties. 

It is important that respondents include In the survey scientists 
and engineers who are appointed to organizational units that are 
not part of any academic department. For example, scientists anc 
engineers employed at a computer center that is not affiliated with 
a particular academic department should be inciuded in the sur- 
vey In a similar manner an economist in a nonscience department 
should be reported The most prevalent reporting practice for these 
nonacademic units is »o as.9!gii groups of individuals to NSF dis- 
ciplines according to their degree specialties, especially when multi- 
disciplinary activities are prominent. 

5. Medical and Clinical Disciplines 

For purposes of this survey, all M D.'s. D D S 's, etc.. with 
faculty or academic appointments are to be reported, including 
postdoctorates. NSF considers faculty status given to physicia- 
dentists, public health specialists, pharmacists, etc.. to be an indi- 
cator of significant involvement in teaching, clinical investigation, 
or other R&D activities 

Exciude: (1) All medical practitioners, such as nurse anesthe- 
listj. occupational therapists, physical therapists, interns: (2) scien- 
tists or engineers whose primary employment is at independent 
hospitals even though they may perform some teaching or research 
f'iiictions for your institution through cooperative agreements 
(3) unpaid voluntary staff at medical or dental schools; and (4) med- 
ical residents unless research training under the supervision of a 
senior mentor is the prime purpose of the appointment. 



6. Questionnaire Item 1, Highest Earned 
Degree and Headcounts 

a. Highest earned degree information is most commonly avail- 
able in personnel, payroll, or budget files. Most academic institu- 
tions have a computerized system for updating highest earned degree 
Oita for professionals. If these files at your institution do not con- 
tain degree data, however, these data may be estimated using de- 
partmental records. 

For purposes of this survey, earned degrees are classified in four 
categories 

(1) Under "Doctorate Degree" include earned degrees carry- 
ing the title of Doctor, e.g., Ph.D.. D. Eng., D.E.S., etc, 
include individuals holding both the Ph.D. degree and any 
other doctorate degree. 

{2) Under "First-Professional Degree" include individuals 
whose highest earned degrees, e.g., M.D.. D.D.S.. D.V.M., 
etc.. are first-professional medical degrees that represent 
the completion of the academic requirements based on 
programs that require at least 2 academic years of pre- 
vious college work for entrance and require a total of at 
least 6 academic years of college work for completion. 
Specifically include in line .?b first-prof'^ssional degrees 
in Medicine (M.D.). Dentistry (D.D.S. or D.M.D.). Veteri- 
nary Medicine (D.V.M.). Podiatric Medicine (D.P.M.) and 
Osteopathic Medicine (D.O.). Individuals holding both the 
Ph.D. degree and a first-professional degree such as the 
M.D., should be included in line 2a as mentioned in 
(1) above. 

(3) Under "Master's Degree" include earned degrees carry- 
ing the title of Master that are above the bachelor's degree 
and are other-than-doctorate or first-professional degrees 
reported in lines 2a ano 2b. 

(4) Under "Bachelor's degree or the equivalent" include all 
individuals who have successfully completed a baccalau- 
reate program of studies, usuaily requiring at least 4 years 
(or equivalent) of full-time college level study. For the 
purpose of this survey. 5-year b^'-helor's degree holders 
may be included in this category, as w^ll as those who are 
considered to have the equivalent in experience, even if 
they have not earned such as degree, 

b Headcounts 

(1) FuiMime employees are those individuals available for 
full-time assignments at thedate used for reporting in this 
survey, or those who are designated as "full time" in an 
official contract, appointment, or agreement. Determina- 
tion of "full-time" designation should be based on institu- 
tional recordkeeping conventions and standards. Avoid 
double counting; if. for example, individuals are full-time 
employees but their assignments involve more than one 
department or campus, they should be counted as one full- 
time employee according to their primary or home depart- 
ment of assignment (or campus). 

(2) Part-time employees are those individuals who work for a 
length of time in a day. week, etc . defined by your institu- 
tion as part-time employment 

7. Questionnaire Item 2, Sex of Full- and 
Part-time Scientists and Engineers 

Item 2 collects data on the sex of full- and part-time scientists 
and engineers. characterisMcs which are usually available in cen- 
tral records Computer programs ured tc respond to other requests 
for employment data on women may jflen be modified to provide 
specialized information on scientists and engineers. 
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8. Questionnaire Item 3. FuJJ-Time- 
BquivaJents [PTE's] 

a. The PTE reporting concept should reflect the actual uti- 
lization of S/E professionals in various disciplines and their involve- 
ment in separately budgeted R&D activities. While headcounts are 
usually reportei on the basis of prjmory department of assignment, 
PTE reporting in various NSF disciplines should reflect multiple 
appointments. For example, an Individual with a M-perGOnt appoint- 
ment In electrical engineering and a 40-percent appointment In 
computer science would be reported In PTE's In two NSF disciplines 
according to the IMO percent spilt In departmental assignments. 
Accordingly, the FTE concept converts the number of persons with 
part-time or split appointments among various disciplines or activi- 
ties to an equivalent number of full-time persons, in accordance 
with institutionally agreed upon conventions. The number of PTE's 
reported in column 2 of item 3 should be equal to or greater than 
the number of full-time employees in any given field, using deci- 
mals (proportion of 1.00) for part-time employees. Therefore, the 
number of PTE'S would be equal to or less than the total headcount 
in any fielo. and equal to or greater than the number of full-time 
employees. 

The procedures used to compile PTE data vary from insti- 
tution to institution, depending largely on the records available. 
Generally, there are two categories of records available to institu- 
tions—budgeting information describing the allocation of person- 
nel resources and/or data reflecting actual rather than planned 
utilization of the resources. 

In converting S/E headcounts into PTE's, the following method 
is suggested. 

(1) Categorize headcounts of all exempt employees in S/E 
departments, medical schools, agricultural experiment 
stations, research institutes, and other institutional organi- 
zational units into one of the NSF disciplines according to 
primary assignment; 

(2) Within each discipline, differentiate employees as being 
either full ti *^e or part time (according to institutional 
practices); 

(3) Calculate the full-time equivalents of full-time S/E per- 
sonnel Use budgetary or resource utilization records to 
report S/E employees with split appointments between 
departments and/or institutional units, and distribute 
these data according to appropriate NSF disciplines. 

(4) Calculate the full-time equivalents of part-time S/E per- 
sonnel and merge them into appropriate NSF disciplines. 

b. Fu//-Time-£quivo/ents in Reseorch ond Deve/opment (R&D) 

For purposes of this survey, report only the full-time-equivalent 
involvement of persons engaged in seporote/y budgeted reSeorch 
ond deve/opment, 

R&D activities are systematic, intensive studies directed toward 
fuller Icnowiedge of the subject studied. R&D is the same as "orga- 
nized research" as defined in OMB Circulai A-21 revised. July 23, 
1082. It includes all R&D activities of an institution that are seporate/y 
budgeted ond occounted for. R&D includes both "sponsored re- 
search" activities (sponsored by Federil or non-Federal agencies 
and organizations) and "university research" (separately budgeted 
under an internal application of institutional funds). 

Exclude: Time spent by professional employees on departmental 
research that is not separately budgeted, training grants, public 
service grants, demonstration projects, etc- 

Estimating the division of time allocated or spent by individuals 
in separately budneted R&D programs is difficult for many institu- 
tions. Again, procedures used to supply these data vary among in- 
stitutions and the extent to which central reporting is feasible 
depends, by and large, on the degree to which budget/personnel/ 
financial records are mechanized and linked. Amopg the procedures 
used by various institutions are the following: 

<er|c 



(1) Usmg some generally held criteria at the institutional or 
departmental levels (i.e., thrce<fourths for instruction, 
one-fourth for research) ; 

(2) Estimating separately budgeted R&D involvement or assign- 
ment obtained from payroll records, personnel records, or 
from employee contracts (i.e , salaries paid from separately 
budgeted R&D funds may be compared with total academic 
salaries of individuals), 

(3) Aslcing research administrators, department chairpersons, 
or heads of other organizational units to furnish estimates 
of separately budgeted R&D involvement. 

(4) Using faculty activity analyses in institutions where these 
are regularly conducted, and differentiating separately 
budgeted R&D activity from departmental research activity. 

Federally Funded Research and Development 
Centers (FFRDC's) 

For purposes of this survey, FFRDC's are defined as R&D orga- 
nizations exclusively or substantially financed by the Federal 
Government and administered on a contractual basis by educa- 
tional institutions or other organizations. The following is a current 
list of FFRDC's administered by universities and colleges: 

Ames Laboratory 

Argonne National Laboratory 

Broolchaven National Laboratory 

Center for Naval Analyses 

Ceiro Tololo Inter-American Observatory 

-E. O. Lawrence Berlceley Laboratory 

E. O. Lawrence Livermore Laboratory 

Fermi National Accelerator Laboratory 

Jet Propulsion La boratory 

Kitt Pealc National Observatory 

Lincoln Laboratory 

Los Alamos Scientific Laboratory 

National Astronomy and Ionosphere Center 

National Center for Atmospheric Research 

National Radio Astronomy Observatory 

Dale Ridge Institute of Nuclear Studies 

Plasma Physics Laboratory 

Sacramento Pealc Observatory 

Stanford Linear Accelerator Center 



Classification of disciplines of Employment in 
the Sciences and Engineering. Illustrative sub- 
fields include: 



ENGINEERING 

Aeronautical & Astronomical: aerodynamics, aerospace, space 
technology. 

Chemical: petroleum, petroleum refining process. 

Civil: architectural, hydraulic, hydrologic. sanitary and environ- 
mental, structural, transportation. 

Electrical; communication, electronic, power. 

Mechanical: engineering mechanics. 

Other Engineering: agricultural, industrial and management, metal- 
lurgical and materials, mining, nuclear, ocean engineering systems, 
textile, welding, ceramic, marine. 

62 



PHYSICAL SCIENCES 

Aitronomy: laboratory astrophysics, optical astronomy, radio 
astronomy, theoretical astrophysics. X-ray. gamma-ray. neutrino 
astronomy. 

Ciiemittry: analj'tical. inorganic, organo-metallic. organic, pharma- 
ceutical. physical, polymer science (exclude biochemistry). 

Physics: acoustics, atomic and molecular, condensed matter, ele- 
mentary particles, nuclear structure, optics, plasma. 

Other Physical Sciences: used for multidisciplinrry fields within 
physical sciences. 

ENVIRONMENTAL SCIENCES (TERRESTRIAL 
AND EXTRATERRESTRIAL) 

Atmospheric Sciences: aeronomy. solar, weather modification, ex- 
traterrestrial atmospheres, meteorology. 

Earth Sciences; engineering geophysics, general geology, geodesy 
and gravity, geomagnetism, hydrology, inorganic geochemistry iso- 
lopic geochemistry, -rganic geochemistry, lab geophysics, paleomag- 
netism. paleontology, physical geography and cartography, seisriology. 
Oceanography: biological oceanography, chemical oceanography 
geological oceanography, physical oceanography, marine geophysicj.* 

Other Environmental Sciences: used for multidisciplinary fields 
within environmental sciences. 

MATHEMATICAL AND COMPUTER SCIENCES 

Mathematics: algebra, analysis, applied mathematics, foundations 
and logic, geometry, numerical analysis, statistics, topology. 
Computer Sciences: computer programming.' computer and infor- 
mation sciences (generri). design, development, and application of 
computer capabiHtie-i to data storage and manipulation, informa- 
tion sciences and systems, systems analysis. 

LIFE SCIENCES 

Agricultural Sciences: agronomy, animal science, dairy science 
forestry, horticulture, poultry science. 



Biological Sciences: anatomy bacteriology, biochemistry bio- 
geography, biophysics, ecology, embryology, entomology, e'volu- 
tionary biology, genetics, immunology, microbiology, nutrition and 
metabolism, parasitology, pathology, pharmacoloj^y. physical anth- 
ropology, physiology, plant sciences, radiobiology. systematics 
zoology, veterinary biology, food science and technology. 

Medical Sciences: internal medicine, neurology, ophthalmology 
preventive medicine and public health, psychiatry, radiology sur- 
gery, veterinary medicine.' dentistry, pharmacy, podiatry, anesthe^ 
siology. chemotherapy, dermatology, geriatrics, nuclear medicine, 
obstetrics, gynecology, oncology, pediatrics, physical medicine and 
rehabilitation. 

Other Life Sciences: all other h ealth-related disciplines.* 

PSYCHOLOGY 

Plychology: animal behavior, clinical psychology, comparative psy- 
chology, counseling, and guidance, development and personality, 
educational, personnel, vocational psychology and testing, experi- 
mental psychology, ethology, industrial and engineering psychology, 
social psychology. 

SOCIAL SCIENCES 

Eoonomici: econometrics and economics statistics, history of economic 
thought, international economics, industrial, labor and agricultural 
ecom)mics. macroeconomics, microeconomics, public finance and 
fiscal policy, theory, economic systems and development. 

Political Science: regional studies, comparative government, his- 
tory of political ideas, international relations and law. national, 
political and legal systems, political theory, public administration.* 
Sociology: comparative and historical, complex organizations, cul- 
ture and social structure, demography, group interactions, social 
problems and social welfare, sociology theory. 

Other Social Sciences: cultural anthropology, criminology, history 
of science, linguistics, socioeconomic geography, urban studies. 



a. X'onair'''''''''' " ""S"""""' 'hould no< be repor.ed 



Inslilulions with schools of veterinary medicine should distribute pro- 
fessionals among ihe appropriate disciplines (agricultural, biological, and 
medical) rather ihan report all personnel as medical scientists 

Exclude personnel primarily involved in direct patient care 

rf?Jf 'i^® t?'^'^?®^ ^SF Crosswalk between NSF field of S/E codes and ihe 
NCES Classification of Instructional Programs 
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Flowcharts 

Institutions that automate NSF survey data or plan to— or 
even engage in manual data processing— may be assisted by 
these charts. 



STEP 1: 

Retrieve, sort, and select information from central records of 
institution. 




AssiQn to 
caUgones of 
educational 
attainment 



:3Z 

Assign to 
specific S/E 
disciplines 



Central File Contains centralized records for all paid em- 
ployees (Note Some affiliated entities such as medical schools 
may have their own central files See below ) Examples: Per- 
sonnel, payroll, or general financial records 



Select personnel exempt from Pair Labor Standards Act. (See 
section 3 in Instructions ) 



Select scientists and engineers (include postdoctorates) by 
"home" department Exception if "home" department is not 
science or engineering, and person holds joint appointment 
in S/E department 



{ See section 3 in Instructions 



Sec section 3 in Instructions 



Sep section 3 in Instructions 



( Svv mention 6 in Instructions 



Assign to appropriate disciplines 



Assign by 
sex 



{ See section 7 in Instructions 



Professional 
S/E s. by 
discipline 



At this point yoi' have exlrdcted file containing all profes- 
sional scientists and engineers covered by central records 
(but may be limited to those assigned to academic S/E de- 
pdrtmenls in the institution proper) 
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STEP 2- 



Collect information for medical school fif any) if not covered 
by central file of institution 



Mtdical 
•chool 
records 



Refer to discussion of medical schools (section 5 in Instruc- 
tions) 



Ex«mpt 



Exempt 
or norv 
txampt? 



Nontxampt 



Faculty 
or academic 
app'tmnt? 



Yaa 




)| Select personnel exempt from Fair Labor Standards Act. 
I (See section 3 in Instructions I 



I Do not include medical school personnel unless they have 
faculty or academic appointments Exceptions' postdoctorates 
(See section 5 in Instructions ) 



"Unpaid'' by 
unlvtralty? 



No 



(Exclude j I Exclude personnel "unpaid" by the university even if paid 
y \ by the medical school Exclude voluntary staff 



Mostly 
•mployMof 
fnoap. heap? . 



No 



Yaa 



Scientists whose primary employment is at independent hos- 
pitals are to be excluded even if they perform teaching/ 
research for your institution through cooperative agreements. 



No 



Found In 
cantral flla. 
atapl? 



Yaa 



(Avoid doubia^N 
counting ) 



Some individuals may be included in both the institution'.* 
central records and the medical school records Count such 
persons on'y once, but keep track of split assignments for 
FTE figures, below 



Aaaign to 
cataoorlaa of 
aducatlonal 
attainmant 



{ (See section 6 in Instructions 



Aaalgn to 

•pw:iric S/E 
diaciplloM 



Aaaignt>y 
aax 



{ Assign to appropriate disciplines. 



{ See section 7 in Instructions 



Profaaalonal 
a^a atrMd 

•dwol, l»y 
dtacipilM 



bo 



STEP 3: 



Collect informaUon on any remaining affiliated entities not 
covered by files already processed. Such entities might in- 
clude a regional campus, a computer center, an agricultural 
experiment station or an associated research unit (except 
for FFRDC's). etc. Also check for postdoctorates not included 
in central files (see footnote to section 3 in Instructions.) 



Rtoordi 
for thtM 
•ffilitttd 
tntitits 



See section 1 in Instructions 



Extmpt 



Exempt 
or nofv 
•x«fnpt7 



Non«xtfnpt 



Exctudt ^ j 



Select personnel exempt from Fair Labor Standards Act. (See 
section 3 in Instructions.) 



In 

science/ 
•ngint^ring? 



No 



Excludt I ggg discussions in sections 3 and 4 in Instructions. 



oth«r qual- 
iflc«tton«7 



Ym 



No 



Note exclusions listed in section 3 in Instructions (e.g.. ex- 
clude personnel awly on sabbatical and ^ oluntary staff.) 



Found in 
central flla, 
stapi? 



No 



YM 



( Avoid doubto A 
counting J 



Some individuals may be included in both the instl!«Mon's 
central records and the affiliated entity's files (e.g.. a person 
teaching at both the main and a regional campus). Only count 
such persons once, but keep track of split assignments for 
FTE figures, below. 



Assign to 
catsgorios of 
sducatlonal 
attalniTisnt 



Assign to 
spscific S/E 
disclpllnss 



Assign by 
sax 



{ See section 6 in Instructions. 



{ Assign to appropriate disciplines. 



{ See section 7 in Instructions. 



Profasslonal 
S/E's at 
afflllatas, 
by disclpllna 



6 b 



Prof. S/Fa 
from 
central 
racorda 




Prof. S/E'i 

from 
mad achool 
racorda 




Prof. S/E*8 

from 
afftllatad 
enmifs 



STEP 4. 

Merjje cill exirdcted information, comput" full-time-equi wilents 
in LMch discipline for both f ill-time .md parl-lime personnel, 
and delermine extent of separateU hudKeled R&D in\oIve- 
ment 



I If duplicate entries have not already he^n eliminated, it m<n 
I be convenient to do so a I this >slaHe 





DIstrlbuta by 
catagorlas of 
aducatlonal 
attainmant 




Full tima 

1 — ^ — 


ChacH 


Part tima 




< amploymant ^ 
statua >^ 


► — 1 




ChacH for 
split 
dapartmantal 
appolntmants 









Distributa by 

sax and 
amploymant 
status 



Dlatrlbuta 
PTE's by 
diaclpllnas 



wrpoandaiilfln 
\to approprlata 

vNSFdlacI-/ 
pNnaa 



Data required for item l haxe now been collected 



Use institutional definition for "part-time" emplosees (See 
also discussion of "full time" in section fi in Instructions ) 

P .1 TIME Check for personnel assij^nments which are split 
across several disciplines (See section 8 jn Instructions ) 

PART TIME Use institutional conventions or practices to 
convert numbers of part-time personnel to (he ec]ui\alent 
number of full-time individuals in each discipline (See sec- 
tion 8 in Instruc tions 1 



Data required for Mem 2 have now been collected 




Estlmata 
saparataly 
budgatad 

R&D 
Involvamant 



For all personnel, determine the proportion of time spent in 
separately budjjeted R&D pro^^rams Use institutions con- 
ventions or data from facult> activil\ anahses. salaries paid 
from researt h funds, etc (See section H in Instriu tions 1 



Ravlaw form 
and sand 

to NSP 



Data required for item 3 have now been collected 



ERIC 



6V 



61 



research participation and characteristics 
of science and engineering facuity 



purpose and 
background 

The purpose of this survey is to 
provide information about the charac- 
teristics and research activities of science 
and engineering (S/E) faculty and non- 
faculty research doctorates at doctorate- 
granting institutions. A major focus is 
to monitor changes in the proportion 
of recent (7 years or less) doctorates 
among S/E faculty. This set of periodic 
surveys, first conducted in 1968, covers 
selected S/E departments. 

survey instrument 

The survey collects information on 
full-time faculty and nonfaculty researdi 
doctorates by recency of degree (7 years 
or less; over 7 years) and by demo- 
graphic characteristics (gender, age, race/ 
ethnicity, and citizenship status). Infor- 
mation on academic rank, tenure status, 
and research activities is collected for 
full-time faculty by recency of degree. 
Data are also collected on the tenure 
status of faculty appomtments and de- 
partures. Qualitative data are collected 
regarding the perceptions of the optimal 
proportion of recent doctorate faculty, 
and ability to recruit. Some data are 
available on the number and academic 
rank of part-time faculty, nonfaculty 
research doctorates, and faculty with 
non-U.S. baccalaureate degrees. 



sample design 

The 1986 survey universe includes 
departments representing 21 S/E fields 
at institutions that awarded at least one 
S/E doctoral degree in 1981-82 and 
received at least $2.15 million in Federal 
research and development (R&D) funds 
in 1983. In to*al, 2,024 departments were 
surveyed in engineering (aeronautical, 
chemical, civil, electrical, mechanical, 
industrial) and the sciences (chemistry, 
geosciences, physics, biology and the 
biosciences, botany, zoology, bio- 
chemistry, microbiology, physiology, 
mathematics, computer science, eco- 
nomics, political science, sociology, and 
psychology.) 

data availability 

Four surveys have been conducted 
in 1968, 1974, 1980, and 1986. Each 
employs the same criteria to define the 
population universe of institutions. Field 
coverage has increased over the years. 
The 196ft curvey included fields of 
chemical and electrical engineering, 
chemistry, physics, mathematics, bio- 
chemistry, biology, microbiology, 
physiG!''3/, psychology, .xonomics, and 
sociology. Geosciences, botany, and 
zoology were added to the survey in 
1974; civil and mechanical engineering 
and political and computer sciences in 
1980; and aeronautical and industrial 



engineenng in 1986. The usefulness of 
1968 data are limited due to low response 
rates for some S/E fields 

Data elements have changed over time 
in recognition of increasing data needs. 
Information on number of recent doc- 
torates and level of research activity have 
been collected since 1968. Additional 
data on tenure status were collected in 
1974; data on rank were added in 1980. 
Items on demographic characteristics 
of faculty, departures and appointments, 
and research proposal submissions were 
added to the surveys in 1980 The 1986 
survey introduced items on vacancies, 
part-time faculty, and foreign citizenship 
for full-time faculty and nonfaculty 
doctorates as well as the rank of faculty 
with foreign baccalaureate degrees 

data access 

Diskettes containing data from the 
1974, 1980, and 1986 surveys will be 
made available For further information 
regarding data availability and contents, 
please contact 

Ms. Christina Crowell-Wise 
Division of Science Resources 
Studies 

Scienceand Engineering Education 

Sector Studies Group 
National Science Foundation 
1800 G S^eet, N W., Room L611 
Washington, D.C 20550 
(202) 
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0MB No. 3145-0091 
Approval Expires 04/30/88 



RESEARCH PARTICIPATION AND CHAPJ^CTERISTICS 

OF 

SCIENCE AND ENGINEERING FACULTY 
1985-1986 



Sponsored by the National Science Foundation 
Directorate for Scientific, Technological, and International Affairs 
Division of Science R'^sources Studies 

under the authorization of Section 3(a)(6), 
NSF Act of 1950, as amended 



Please complete the foJ lowing information: 
Department Name _ 
Current Date 



SURVEY RESPONDENT NAME, TITLE, ADDRESS, AND TELEPHONE NUMBER 
(Please complete/correct the mailing lab<il below) 



INFORMATION GATHERED IN THIS SURVEY WILL BE USED ONLY FOR DEVELOPIHG 
STATISTICAL SUMMARIES, INDIVIDUAL PERSONS AND DEPARTMENTS WILL NOT 
BE IDENTIFIED IN PUBLISHED " 4MARIES OF THE DATA, YOUR 
PARTICIPATION IN THIS SURVEY IS VOLUNTARv, 



PLEASE RETURN THE COMPLETED QUESTIONNAIktE BY FEBRU^RY 10, 1986 



gWKTI^ 1 - 15 REqUEST INFPRMAnoW ABOOT THIS DEPARJMEWT' S FACULIY AND 
R^EAROI STAFF^ THjURE POIJCIK, APPO^L^TO A^^^g^ 

1. NIMBBR OF FULL TIME FACULTY IN ACADEMIC YEAR 1985-86 

vear°2o;;^?>r ^"^^ "^^f ^«"T>lo>™«'^t appointment for at least 8 months of -,ae calendar 
year should be reported here. Include all ranks of regularly appointed faculty- fr^m 

iTs^?nTn'%''^°''"°" '''''' '° ^ '"^^^^ fallowing as full-tSe ScuJt^ 
;e^fu!rfS^ul^rM^^ - others .ho .re nTt 

^ose working less than half time in this department should brincL^i in the ^^^^ 
dapartment. If they work half-time in each, please count each Eer^X once in 
whichever department the person chooses. ^ 

^bb"at\c"Teave tal^f' °^ department who are on 

saDDatLCc4 1 leave away from your institution. 

Please enter the number of full-time faculty members in each category listed below: 



Academic 
Rank 


TENURED 


NON -TENURED 


Non- 
Doctorate 
(i) 


Doc to 
7 Yrs 
or L^,oS 


rates 

1 Over 
7 Yrs 
(iii^ 


Non- 
Doctorate 
(iv) 


Doc to 
7 Yrs 
or Less 

(V) 


rates 
Over 
7 Yrs 
(vi^ 


a. Professor 














b. Associate 
Professor 














c. Assistant 
Professor 














d. Instructor 














e. Other 














f. TOTAL 
(lines a - e) 














g. How many of the faculty who are 
non- tenured are on tenure track? 









2. FULL-TIME NON-FACULTY RESEARCH DOCTORATES 



Drctoral personnel employed full-time by the department as professional researchers, 
ZkLB neither faculty nor postdoctorates, should be reported here. 

How many full-time, non- faculty research doctorates are employed in your department? 





Number of Full -Time Non- Faculty 
Research Doctorates 


7 Yrs or Less 
(i) 


Over 7 Yrs 
(ii) 


a, TO^AL Employed 







3. ITOPOmON OF RECENT DOCTCKATES 

Data are requested separately for two catpgories of persons who have been awarded 
doctorates: 

Recent Doctorates - those holding doctorates 7 years or less, who received their 

doctorates in Spring 1978 or later; 

Senior Doctorates - those holding doctorates over 7 years, who received their 

doctorates earlier than Spring 1978. 

What is the optimal percentage of full-time doctoral faculty in your department hold- 
ing the doctorate for 7 years or less? 

a. % Preferred percentage b. No opinion 

4. FULL-TIME FACULTY POSITIC^S AS OF FALL 1985 

Include all permanent positions for full-time faculty; do not report temporary 
positions . 

If your college has a fixed budget rather than a specific number of positions avail- 
able, please report the total number of full-time faculty who would be employed if 
qualified candidates were available for all positions. 

a. TOTAL number of filled and unfilled permanent positions 

b. Of TOTAL above, hov many were unfilled at beginning of Fall 1985? 

c. Of TOTAL above, hov; many have remained unfilled since the beginning of 

Fall 1984? 



3 
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5. HIRING OF RBCEOT DOCTQRAIES 

SciS^tf r"''"'^ ""-'^'^ currently affect the proporcion of recent 

doctorate faculty in your department? Check ALL that apply . 



a. 



. Number of full-time faculty positions approved by the school 
university or department 

. Need to hire recognized senior faculty to initiate research 
activity in new area(s) 

Need to hire recognized senioL- faculty to maintain levels of 
extramural research support 

Unavailability cf acceptable candidates 
Other (Please specify) 



6. mi APPOINlMEWrS OF FULL-TIME FACULTY 



How many permanent full-time faculty did your department appoint for serVce to begin 

^o^^to th Jr'T^ T^""'" ^T' '""^ °^ appointees i„r,ediately 

ZZr^ ^ . J department? What tenure status were they g. ven in your 

department at the time of .-heir appointment? ^ 



Status Prior to Joining 
Your Department 


Number of Full-time 
Faculty Appointed 


Tenured 

(i) 


1 Non-Tenured 
(ii) 


a. Full-time graduate student 






b. Postdoctorate 






c. Full-time faculty or staff in 
another academic institution 






d. Full-time employee in industry 






e. Full-time employee in government 






f . Other or unknown 







g. TOi'AL (lines a - f) 
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7. ABILITY TO RECRUIT 



Has there been any change within the past five years in the ability of your department 
to recruit and retain permanent full-time faculty with doctorates? 

DOCTC«ATE HELD : 

7 Yrs Over 
or Less 7 Yrs 
(i) (ii) 



a. Substantial decrease 

b. Slight or moderate decrease 

c. No change 

d. Slight or moderate increase 

e. Substantial increase 



If you did not check "a" or "b" in either column, skip Questions 8 and 9 and go 
straight to Question lO. 



8. EFFECT OF DIFFICULTY TO RECRUIT 

How has the overall difficulty in recruiting and retaining full-time doctoral faculty 
affected your department? Check ALL that apply : 



a. Reduction in faculty research 

b. Increase in teaching loads 

c. Greater reliance on graduate teaching assistants/non-doctoral faculty 

d. Greater reliance on part-time doctoral faculty or visiting professors 

e. Unable to offer courses 1 certain subjects 

f. Other (specify): 

g. No significant effect as yet 



9. EFFECT OF RECRUITING DIFTTCUITY CN RESEARCH QUALITY 

Do you believe that the quality of research and instruction in your department has 
decreased because of the difficulty in recruiting or retaining full-tLne faculty? 

Mo Effect Sli^t Effect Great Etfect 

(i) (ii) (iii) 

a. Research 

b. Instruction 
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10. lEMlKE POLICIES 



Since 1980, has your department or institution implemented any of the following 
changes in tenure or appointment policies or practices? Check AU. that apply : 



a. 
b. 
c. 
d. 
e. 
f. 



— Announced quotas on number or percentage of tenured faculty 

— Lengthened probationary period before tenure decision must be made 
_ Replaced tenure with fixed- term contract for some positions 

Offered optional early retirement 
_ Changed mandatory retirement age (from to ) 



Other actions designed to change the numbers of faculty by rank, 
or having that effect; please specify: 



None 



11. DEPARTURES 

WpZ^ ""^u "^^^ ^^P^'^^^t held full-tir.c faculty appointments in 

September 1984 left the deparGnent during the 12-mcnth period ending August 31 1985 
for one of the reasons listed below? 



Reason for Leaving 


Number of Full-time 
Faculty Leaving 


Tenured 
(i) 


Non -Tenured 

(ii) 


a. Illness or death 






b. Voluntary resignation for 
another academic position 






c. Voluntary resignation for non- academic 
position in industry 






d. Voluntary resignation for non-academic 
position in other enterprise 






e. Voluntary resignation for other reasons 






f. Failure to receive tenure 






g. Involuntary resignation for other reasons 






h. TOTAL (lines a - ^ ) 
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12. OOHPBTITION WITH BUSINESS AND INDUSTRY 



How has your department's competition with business and industry to recruit and retain 
permanent full-time facult>^ changed over the past five years? Competition has: 



a. DECREASED (Go to Question 14) 

b. NOT CHANGED (Go to Question 14) 

c. INCREASED (Go to Question 13) 



13. REAi^ FOR INCREASED CGMPErmOl 

What is the chief reason for increased competition? Check ONLY one : 

a. Salaries/financial benefits in industry perceived as superior 

b. Industry employment security perceived as better 

c. Concentration upon research free from teaching demands 

d. Perceived opportunities for advancement and recognition 

e. Industry perceived to provide better laboratory equipment 

f . Fewer new doctorates have graduated in ricent years 

g. Other (specify): 



14. PART-TIME FACULTY 

Report persons appointed for less than your institution's typical full-time teaching, 
research/administrative load, including faculty hired to teach individual courses, 
when coiiq)ensation is determined on the basis of the numbers of courses/sections. If 
part-time faculty are not designated by rank, please enter totals only. 

Please enter the number of people for each category showa If part-time faculty are 
jot designated by raric, please enter members on the total line only. 



Academic Rank 


Non- 
x)ctorates 

(i) 


Doctorates 


Recent : 
7 Years 
or Less 
(ii) 


Senior : 

Over 
7 Years 

(iii) 


a. Professor 








b. Associate Professor 








c. Assistant Professor 








d. Instructor 








e. Other 








f . TOTAL (Lines a - e) 
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15. PART-TDS RESEARCH DOCTOSAIES 



How many part-time, non-faculty research doctorates are employed in the department? 
Please enter number of people for each category showru 





Number of Part-Time Non-Faculty 
Research Doctorates 


Recent : 
7 Yrs or Less 
(i) 


Senior : 
Over 7 Yrs 
(ii) 


a. TOTAL Employed 







CyESnOWS 16 - 20 RSqUEST INFDRKmnN ABOUT 

™is DEPARmair's PARncipmow ra research Acnvm>^ 

Research participation concerns time spent on all research activities, including 
preparation of research reports, publicatiors, and applications for funding, as well 
as other aspects of research; also include supervision of graduate studen** research. 

16. RESEARCH mOBOSM^ 



How many research proposals were submitted by meiribers of this department to any source 
of support during the year July 1 1984 to June 30^ 1985 ? What has been the disposi- 
tion of these proposals up to the present time? Enter each proposal in the table 
below according to die characteristics of its principal investigator and its disposi- 
tion. If a proposal was submitted to more than one source, count it only once . For 
this question, those holding doctorates for 7 years or less are those receiving the 
degree since Spring 1978. 



Research 
Proposal 
Status 


B:ll-Tiine Faculty 


Full-Time 
Non-Faculty 
Research Doctorates 


Non- 
Doctorate 

(i) 


Doctorates 


Rer'2nt: 
7 Yrs 

or Less 
(li) 


Senior: 
Over 
7 Yrs 
(iii) 


Recent : 
7 Yrs 

or Less 
(iv) 


Senior : 
Over 
7 Yrs 

(V) 


a. Number 
funded 












b. N'jmber 
denied 












c. Number 
pending 












d. TOTAL 
submi ^ted 
(lines a - c) 
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17. PROPOSAL APFLICATIGNS SY RECENT DOCTORATES 



Have faculty members holding their doctorates for 7 years or less been more or less 
likely to submit applications for independent research support during the 12-month 
period ending with the current quarter or semester than were faculty members with 
similar degree status five years ago? Please circle the appropriate number belov T. 



Very Much 


Much 


A Little 


As 


A Little 


Much 


Very Much 


Less Likely 


Less 


Less 


Ukely 


More 


More 


More Likely 


(i) 


(ii) 


(ill) 


(Iv) 


(V) 


(vi) 


(vii) 


a. 1 


2 


3 


4 


5 


6 


7 



18. AFFROFRIATE DIVISION OF RESEARCH FVNDS 



In your opinion, is the current division of research funds between full-time senior 
and recent doctoral faculty appropriate? 

a. Yes 

b. No, recent doctoral faculty should receive a higlier percentage 

c. No, senior doctoral faculty should receive a higher percentage 

19. PARTICIPATION IN INDDSTRIAL, IMDEPENDEHT OR ODVER!ifEHT LABORATORIES 



How many full-time faculty participated on a released- time basis (include summers) in 
research projects at these facilities during the last 12 months? Please enter the 
nu mber of people for each category . Exclude those who served only as consultants. 



Facility 


Number of Full-Time Faculty 


Non- 
Doctorates 

(i) 


Doctorates 


Recent : 
7 Years 
or Less 
(ii) 


Senior : 
Over 
7 Years 
(iii) 


a. Research project in an 
industrial laboratory 








b. Research project in Federal 
government laboratory 








c. Research project in state or 
other government -sponsored lab 








d. Research project in an indepen- 
dently organized lab NOT already 
counted in "a","b," or "c" above 
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gg^K^ 20 - 23 REQOEST DEMPGRATHIC mPORKmOJ 
ABOUr BE FUII,-^IME FACULTY AND STAFF OF YOUR DEPARJUEWT 



20. AGE 



many full-time faculty are in each of the following age groups? 



Age 
Range 


Number of Rill-Tirie Faculty 


Nunibe of Rill- 
Time Non- Faculty 
Research Doctorates 
(iii) 


Non-Doctorate 
(i) 


Doctorate 
(ii) 


a. Under 30 








b. 30-34 

c. 35-39 









d. 40-44 



e. 45-49 



f. 50-54 



g. 55-59 
TT 60-64 



1. 65-69 



j . 70 and Over 



k. TOTAL* 

(lines a - j) 

*Totals on this line should be the SAME as for Questions 1 and 2. 
21. GeSDER 



How many members of your departn^ent are men and how many are women? 





Number of Full-Time Faculty 


Number of Full -Time Non- 
Faculty Research Doctorates 




Non- 


Doctorates 


Recent : 
7 Years 


Senior: 
Over 




Doctorates 
(i) 


Recent : 
7 Yrs or Less 
(ii) 


Senior: 
0/er 7 Yr- 
(iii) 


or Less 
(iv) 


7 Years 

(V) 


a. Men 












b. Women 


kAtf» «M^^ W 











Sun of Uiies "a" and "b" should be the SANE as Totals for Questions 1 and 2. 
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22. RACE/ETHNICITY AND CITIZENSHIP STATUS 



Please indicate the nunfcer of department members belonging to each of the following 
groups, as defined below. 

American Indian or Alaskan Native - a person with origins in any of the original 
peoples of North America, maintaining cultural identification through tribal 
affiliation or community recognition 

Asian or Pacific Islander - a person with origins in any of the original peoples 
of the Far East, Southeast Asia, the Indian subcontinent or Pacific Islands 

Black - a person with origins in any of the biack racial groups of Africa 

White - a person with origins in any of the original peoples of Europe, North 
Africa, or the Middle East 

Hispanic - a person of Mexican, Cuban, Puerto Rican, Central or South American, 
or other Spanish culture or origin, regardless of race 

Foreign : 1. Nonresident Aliens on Temporary Visa - non-U.S. citizens who do not have 
the right to remain in this country indefinitely; 



2. Nonresident Aliens on Permanent Visa - non-U.S. citizens lawfully admit- 
ted for permanent residence in the U.S. (holding alien registration 
receipt cards--Form 1-551/155). Include U.S. citizenship applicants. 



Racial/ 

Ethnic 

Group 


Number of Full -Time Faculty 


Number of Full-Time 

Non- Faculty 
Research Doctorates 


TOTALS 
(vi) 


Non- 
Doctor- 
ates 

(i) 


Doctorates 


Recent : 
7 Yrs 
or Less 
(ii) 


Senior: 
Over 
7 Yrs 
(iii) 


Recent : 
7 Yrs 
or Less 
(iv) 


Senior: 
Over 
7 Yrs 

(V) 


a Amer. Indian/ 
Alaska Native 














b Asian or Paci- 
fic Islander 














c Black 














d White 














e TOTAL* 

(lines a - d) 














f Of TOTAL in Line e, how many of Hispanic ethnic heritage? 






Of TOTAI, in Line e, how many are: 

g Foreign on PerTnanent Visa 

h Foreign on Temporary Visa 







*Totals on Line e should be the SAME as for Questions 2 and 13. 



23. lOI-U.S. MCCAIAUREATES 



Of the faculty in permanent positions in your departmenr., how many Jid NOT receive 
their bachelor's degree in the United States? 



Rank 


Bachelor's 
Received in 
Foreign Country 
(i) 


a. Professor 




b. Associate Professor 





c. Assistant Professor 



d. Instructor 



e. Other 



24. AmiTICm. OClflfENTS 

Please use this space to clarify any of your responses or to conment about the situa- 
tion of doctorate faculty or researchers, conditions of research support, problems of 
non-tenured faculty, or ai^ other aspect of this survey. 
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scientific and teciinicai personnel 
in private industry 



purpose and 
background 

Data on the employment of scientific 
and technical personnel in private in- 
dustry are compiled fi-om the Bureau 
of Labor Statistics (BLS) Occupational 
Employment Statistics Survey (OES), 
The National Science Foundation (NSF) 
suj -orts activities related to this survey 
to compile national estimates of em- 
ployment of scientists, engineers, and 
support technicians by detailed industry 
Industry is the largest employer of 
science and engineering (S/E) personnel. 
These data are essential to policy analysts 
monitoring current industrial utiliza- 
tion patterns and are important as a 
basis for projecting future levels of 
demand. 

survey instrument 

Survey forms for the OES are com- 
pleted by personnel offices of establish- 
ments which are categorized by 4-digit 
Standard Industrial Classification (SIC) 
codes. The survey collects information 
on employment in over 6^0 occupations 
that are based on two classifications 
systems-the Dictionary of Occupational 
Titles (DOT) and ihe Standard Occupa- 
tional Classification System (SOC). 
Included among these occupations are 
60 science, engineering, ?nd related S/E- 
support technician occupations. Each 
surveyed industry r'^ceives a specialized 



questionnaire in which the level of 
occupational detail is limited to those 
job classifications that are essential to 
its particular staffing pattern, 

sample design 

The OES survey is a cooperative 
Federal-State data collection program 
administered through Stale Employment 
Security Agencies in 50 States and the 
Distnct of Columbia A three-year survey 
cycle is needed to cover the entire 
industrial sector. Information on manu- 
facturing industries (SIC codes 20-39) 
is collected in the first year of the cycle; 
data on nonmanufacturing industries, 
e.g., mining, construction, financial and 
service industries (SIC codvS 10-17, 
60-67. 70, 72-73, 15-lt, 78-81, 83-84, 
86, ^i) are collected in the second year, 
and data on nonmanufacturing trade and 
regulated industries (SIC codes 41-42, 
44-59) are collected in the third year 

The survey is based on a probability 
sample of establishments with a sampling 
frame drawn from units reporting to 
State Unemployment Insurance (U.L) 
systems The survey universe is stratified 
by industry and size of establishment. 
Nine size-classes are represented based 
on numbers of people employed: 1-3, 
4-9, 10-19, 20-49, 50-99, 100-249, 250-499, 
500-999, and 1,000 and over. Because 
U.I. reporting units with 1-3 units were 
not sampled in every State, establish- 
ments with 4-9 employees receive larger 



weights to represent employment in the 
smaller units. Reporting units with 1,250 
or more employees are included iii the 
sample with certainty. 

Surveys of the manufacturing sector 
have a sample size of roughly 120,000 
establishments; both nonmanufacturing 
sector surveys are based on roughly 
225,000 establishments. The survey 
response rates are approximately 75 
percer.t in terms of units and 67 per- 
cent based on weighted counts of 
employment. 

data availability 

The first OES Survey of manufactur- 
ing industries was conducted in 1977; 
selected nonmanufacturing industries 
were surveyed in 1978; and nonmanu- 
facturing trade and regulated industries 
were surveyed in 1979, The cycle is 
repeated for subsequent years. The 
survey is dynamic, with occupational 
detail within industries refined as addi- 
tional information on their staffing pat- 
terns become available. 

Data from the three suivey waves 
are aggregated biemially by the BLS 
Office of Economic Growth and Em- 
ployment Projections to develop the OES 
Industry-Occupation Matrix which is 
used in crnjunction with macroeco- 
nomic models to develop employment 
projections. 

Data similar, but not strictly compar- 
able, to those generated by the OES 
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Survey are available from NSF for 1975 
and 1950-70. The 1975 estimates were 
made by the Bureau of the Census from a 
sample oi 27,000 establishments. Data 
for 1950-70 were collected by BLS using 
intermittent direct surveys of establish- 
ments, with interpolations used to gen- 
erate data for intervening years, 

data access 

Summary statistical tables on em- 
ployment in scientific, engineenng, and 



technician occupations are available on 
diskettes prepared for use on an IBM- 
compatible microprocessor Inquiries 
regarding survey content and d^kette 
availability should be addressed to: 

Mr. Joseph Gannon 
Division of Science Resources 

Studies 
Industry Studies Group 
National Science Foundation 
1800 G Street N W,, Rm, L611 
Washington, D C. 20550 
(202) 634-4648 



Magnetic tapes containing data by 
detailed industry crossed by detailed 
occufwtion are available from the Bureau 
of Labor Statistics. Inquiries about tape 
availability and cost should be addressed 
to. 

Mr. Glyn Finley 
Occupational Employment 

and Administrative Statistics 
Bureau of Labor Statistics 
441 G Street, N.W„ Rm 2913 
Washington, D.C. 20212 
(202) 523-1949 
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Occupational Report 636-0 



in Cooperation with the U.S. Department of Labor 



fhp inforniHi.on coMectMd on thi<; form by the Bureau of Labc Statistics and 
St.i't' dqenc.Ps rooperjimg m - - sMtistical programs wtll bf^ held m confidence 
rind w" used ffir stansi'ca" purposes f uy 



This report ts authorized by law. 29 U.S.C. 882 Your 
voluntary cooperation is needed to make the results of 
th.^ yiryey comprchensive. accurate, and timely. 



Fornj Approved 
0MB No 1?200(>^2 
Approval expires 4 30^7 



OCCUPATIONAL EMPLOYMENT SURVEY OF THE PLuCTRIC AND ELECTRONIC EQUIPMENT INDUSTRIES 

INSTRUCTIO.v!S-PLE ASE COMPLFTE SECTIONS I thru V-Th.s form requests information on the number of workers you employ bv occupation-^No wagr or acrountmn 

information is rcqufifjd 

SECTION I - COVERAGE 



a. PRODUCT OR SERVICE: According to our record: your procJucts or s'^rvtres are 
reldted to those hsted on the label below 

if th>s lisi IS not gem^rally appropriate, pk ^se specify below and continue to itpm b 



b. UNIT(S) COVERED 

Please report only for the unit(s) identified by the words "rpport for." on the label 
below Our estimatu of the unit(s) eniploynrtent is in the lower right corner of the 
label If this employnrtent represents nrtore than one location, how many^ 

Some employers may receive more than one form and are asked to report separately 
for each unit(s) covered by the individual forrns 



r 



I. 



c. SURVEY PERIOD: Pay period mcludmq 



L 



June 12. 1986 



(Pftise change address if mtorrect) 



please rnpor t for rhn p.y period vM. h ■ --^ludes th,s ddtr If t.vansr of unusual OM>r.li(,n.i. prohle^ns. ,fns p»>r,otJ .s not typ.cal. choose a period that app-ox.matrs the 
beasnnji and qt^ral economic rhanqe*. .n empl jyriien! shouKi not bf considered an unusual opera. v:al problem 
If the unil(s) U d not ^Praie unjer your manrjqf T)er»t dunnq tfiP survey f>eri(xJ, dnru»l,jte below 

□ OiM ot Business Qj .>olcl or Merqcd New name & adclr^'ss 



fSmploympntf 

norm and ijHTjfv ♦ . 




d. UNIT EMPLOYMENT: lr>rln(lo all rovorcd ompluyc'r>s. ds defined below 

COVER' O EMPLOYEES- fu.l <;r f.an tmv paid wurK. rs. Wr)rkp.s on pa/rf vd( at K)n'-. or ntfuv ivf)f'br)f l.-avr. Workr.s un wnp*rf shon term at)senc^*s |i e . illness, bad weather irn.poM.v l.iyofi inry 
c'lty) S.ilar.ecJ of Ik ers, rxechves and staff of .n, ..pnrafed frms, Empioyrrs tCMnporanlv assH)'ipd to oWwr iimts. t inployees for wh( rn this unit is their [yprmanvnl [Unmv) (July .faUnn H'CU'fiVrs-^ 
wh*»lh«»r ihisiimt prepares thfir pd\ chfv k 

NON.COVEREO EMPLOYEES. P-opr.elors owners ind p.vtners of un.nmrporatiyi f rn,s U-UM^d f.»rn,iy workers Workers on extended leave {. r . pensioners dr)d tn^n^tx rs of the arrT«.(1 Umvs) a-ul 
workers on long term layoff 
t. IF QUESTtO NS ARISE CONCERNING Y JUR REPORT . WHOM SHOULD W E CONTACT? 
Name ~ r,tie ' 



City & State 



Area Code Telephone 



O "15-2877 636-0 
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SECTION M: UNIT(S) STATUS 



i. ryn of ownership (Pf9m eh^ek on$ of th$ fol(owing) 

□ Corporation Q Partnership □ Sole Proprietorship 



□ Other (gxp/slnj-^^ 



b. AUXILIARY STATUS ,s th« UmtprW,,, engaged m per-orm.ng .arv.ces for otfi^r units of your corT>Danv^ □ v., □ No If yes. p,-- chack block below 

□ Central adm.nistrat-ve of ^ce □ Research development, or t.st-ng ,ab □ Storage (w.,^oui.) □ Other (sp^ffy, ..p., po^^,.nt) - 

c. RESEARCH AND DEVELOPMENT EMPLOYMENT If this .n,t(,) has any employees engage. ch arx. development as defined belo.. enter total number of employee. angagad .n R*D _ 



SECTION III: DEFINITIONS AND SPECIAL INSTRUCTIONS 

Report multiple job holderi only ones: Report an employee who performs work 
m two or more of the listed occupations in the job ^hat you believe requires the 
highest /#ve/ of skill if there is no measureable difference ,n skill requirements, 
reoort the employee in the occupation in which he spends most of his time. 

Report employees in the occupation in which they ere working, not m ^ occupa- 
tion for which they may have been trained, if that is different. For example, an 
employee trained as an Engineer but working as a Drafter, should be reported as a 
Drafter 

Report pert-time workers, learners, and apprentices in the occupation m which they 
ordinarily perform their work 

Report skilled trade helpers in the Helpers, Laborers, and Material Movers category 
SECTION IV: REPORT EW.'>LOYM E NT BY OCCUPATION 

ninll't f'°''f °' '"'"^ occupations that follow Use the "All Other" categories only when there is no appropriate occupation described If accurate em- 

ployment figures are not available, reasonable esfmates may be riven ' ^escnoea it accurate em- 



Reieerch and Development: Include in this function employees who spend the 

greatest proportion of their time performing, managing, or administering basic and 
applied research in engineering, mathematics, physical, life (Includiig medicine), 
and other sciences, and In the design arvj development of prototypes and processes. 
For purposes of this study, research and development include the following types 
of activities (a) Pursuit c* planned research of new knowledge, whether or not the 
research has reference to a specific application, (b) Application cf existing know- 
ledge to problems involved in the creation of a new product or proctss, including 
work required to evaluate possible uses (c) Application of existing knowledge to 
problems involved m the improvement of an existing product or process. 



Research and Development wo.kers ,n addition to being included m the unshaded area, should be separately r.,ported in the shaded area provided 
Plesse classify vmrkers according to the definitions provided rather than by title alone. 



8b 



INDEX TO MAJOR OCCUPATIONAL DIVISIONS IN SECTION IV 



Mdnagenal and Administrative 
Professional, ParaprofessiOnal, and Technical 
Sales and Related 

Clerical and Administrative Support 



Page 
3 
4 
10 
10 



Service 

Agricultural, Forestry, Fishing, and Related . 

Production, CortstructiOn, Operating, Maintertance. and Material Handling 
Index of Occupational Titles 



Page 

14 

15 
15 
38 



EMPLOYMENT BY OCCUPATION 



Occupations 

Please report number of your employees by occupation 


Number of Employees 


Office Code 




MANAGERIAL AND ADMINISTRATIVE OCCUPATIONS 










Include In this division top and middle-level managers, administrators, and executives. Primary duties 
are policy making, planning, staffing, directing or controlling the activities of industrial, commercial, 

governmental or other establishments Organization of this section - Occupations In this section 

are ordered functionally as follows: Staff and administrative managr ^al; industry specific managerial; 

and a residual "All Other * category Special instructions - Exclude first-line supervisors and 

managers with first-line duties. These workers, if professional, paraprofessional or technical, should be 
reported with the workers they supervise. All other supervisors and manager/supervisors should be 
reported in the separate categories provided in each division. Exclude owners and partners of 
unincorporated firms. Include only managers and administrators who are exempt from the minimum 
wage and overtime provision of the Fair Labor Standards Act. 








• SELECTED STAFF AND ADMINISTRA TIVE SPECIAL TY MANAGERIAL OCCUPA TIONS 






FINANCIAL MANAGERS (TREASURERS; CONTROLLERS; ETC.): Plan, organize, direct, control, or coordinate the financial 
activities of an organization. Include managers in banks or similar financial institutions who advise on credit and investment 
puii^y oi iiovjuiiaic; yc;iic;iai puiiuy w!in Tindnddi or oiner insiiiuuons. 




1 30023 


PERSONNEL, TRAINING, AND LABOR RELATIONS MANAGERS (INDUSTRIAL RELATIONS DIRECTORS; BENEFITS 
DIRECTORS; ETC.): Plan, organize, direct, control, or coordinate the personnel, training or labor relations activities of an 
organization. Work involves establishing employer-relations policies; directing the selection, training, and evaluation of 
employees: administering benefits, safety, and recreation programs; developing wage and salary schedules; coordinating 
bargaining activities; and advising on labor contract administration. 




130053 


PURCHASING MANAGERS (PROCUREMENT MANAGERS; LfC): Plan, organize, direct, control, or coordinate the activities 
of buyers, purchasing officers, and related workers involved in purchasing materials, products, or services. Include wholesale or 
retail trade merchandising managers. 




130083 


MARKETING, ADVERTISING, AND PUBLIC RELATIONS MANAGERS (PROMOTION MANAGERS; SALES MANAGERS; 
ETC.): Formulate marketing policies, direct sales activities, and plan, organize, and direct advertising and public relations 
activities for a department, an entire organization, or on an r ^ount basis 




130113 


ADMINISTRATIVE SERVICES MANAGERS (CONTRACT ADMINISTRATORS; ETC.): Plan, organize, direct, control, or 
coordinate the supportive services department of businesses, agencies, and organizations Typical Administrative Service 
Managers are Property Managers and Contract Administrators. Managers who spend less than 80% of their time in 
administrative services should be classified in another appropriate managenal category. Exclude Procurement Managers 




130143 


ENGINEERING, MATHEMATICAL, AND NATURAL SCIENCES MANAGERS (DATA PROCESSING MANAGERS^ 
PROGRAMMING MANAGERS; ETC.): Plan, organize, direct or coordinate activities in such fields as architecture, electronic 
data pfOcesL^.ng, engineering, life sciences, physical sciences, statistics and systems analysis These persons spend the 
greatest portion of their time in managerial work for which a background consistent with that described for engineers, 
mathematiciafis or natural scientists is required 


R&D ^ 
Non R&D 

R&D Only 


130173 
130175 



636-0 
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EMPLOYMENT BY OCCUPATION 



Occupations 



• OTHER MANAGERIAL AND ADMINISTRA TIVE OCCUPA TIONS 



INDUSTRIAL PRODUCTION MANAGERS (QUALITY CONTROL MANAGERS; ETC.): Plan, organize, direct, control, or 
coordinate the operational (line) activlies and resources necessary for manufacturing products in accordance with cost, quality, 
and quantity specifications. 




GENERAL MANAGERS AND TOP EXECUTIVES: Include both top and mid-level managers whose duties and responsibilities 
are too diverse and general in nature to be classified m any functional or line area of management and administration These 
managers generally work through departmen*^' subordinate executives Exclude managers of smaller establishments who 
typically engage in the same activities as the workers they supervise and report them in the appropriate category in the other 
divisions. 



ALL OTHER MANAGERS AND ADMINISTRATORS: Include all other workers in this category not classified separately above. 
Please identify in Section V (at the end of tftis form) all occupations included in tf)is category tfiat are numerically important 
and require substantial training, or are emerging due to tecftnological cftanges in your industry. 



PROFESSIONAL, PARAPROFESSIONAL, AND TECHNICAL OCCUPATIONS 



R&D + 
Non R&D -- 

R&D Only 



R&D 4 
Non R&D 

R&D Only 



R&D 4 
Non R&D ^ 

R&OOnfy 



150143 
150145 



190053 
190055 



199993 



Include in this division persons ccncemed with the theoietica! or practical aspects of such fields as 
science, art, Klucation, law and business relations where substantial post-secondary educational 

preparation, or equivalent on-the-job training or experience is required Organization of this 

section - Occupations in this section are ordered functionally as follows: GeneraS management support; 
engineer ng and scientific; data processing and mathematical; social science, law and related; teaching 

and relf.ted; medicine and health; writing, art and related; and a residual "All Other" category ^ 

Special instructions - Quality Control Workers should be reported according to the nature of the quality 
control process (i.e. chemical, mechanical, biological). Thus, an Engineer engaged in quality control 

work of a chemical nature should be reported as a Chemical Engineer Unlike the other divisions 

of this form, first-line supervisors and managers with firfrt-line duties should be reported along with the 
workers they supervise. Report Administrative Assistants in occupations according to the nature 
work they provide (i.e. clerical supportive vs. management supportive). 



• MANAGEMENT SUPPORT OCCUPA TIONS 



ACCOUNTANTS, AUDITORS, AND OTHER FINANCIAL SPECIALISTS: Include persons engaged in 
planning and administering accounting services, advising on ta:s and accountancy problems, 
conducting audits, and planning and administering other financial activ;ties, such as budget analysis, 
mortgage approval, credit and underwriting analysis, and foreign exchange trading. 



8^ 



ACCOUNTANTS AND AUDITORS: Examine, analyze, and interpret accounting records for the purpo.-^ of giving 
advice or preparing statements and installing or advising on systems of recording costs or other financial ar>d 
budgetary data. 
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EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Code 




BUDGET ANALYSTS: Examinr budget estimates for completeness, accuracy, and conformance with 
procedures and regulations. Examine requests for budget revisions, recommend approval or denial, and draft 
correspondence Analyze monthly department budgeting and accounting reports for the purpose of maintaining 
expenditure controls Provide technical assistance to officials in the preparation of budgets 




211173 




ALL OTHER FINANCIAL SPECIALISTS: Include all other workers in this category not classified separately 
above. Please identify in Section V (at the end of this form) all occupations included in this category that are 
numerically important and require substantial training, or are emerging due to technological changes in your 
industry. 




211993 


PURCHASING AGENTS- EXCEPT WHOLESALE, RETAIL. AND FARM PRODUCTS: Purchase raw or semi finished materials 
for manufacturing or purchase machinery, equipment, tools, parts, supplies, or services necessary for the operation of an 
establishment. Include Contract Specialists, Field Contractors, Purchasers, Price Analysts, Tooling Coordinators, and Media 
Buyers, 




213083 


PERSONNEL, TRAINING, AND LABOR RELATIONS SPECIALISTS (RECRUITERS; ETC.): Conduct programs of recruitment, 
selection, placement, training, promotion, welfare, safety, compensation, or separation of employees. May specialize m specific 
areas such as labor-management relations, counseling, job analysis, position classification, training, or compensation. Exclude 
occupations m personnel research and in the administration of tesung and counseling programs for which a background in 
psychology is required Also exclude Employment Interviewers, Private or Public Employment Service, 




2i5i13 


COST ESTIMATORS: Prepare cost estimates for manufacturing of products, construction projects, or services to aid 
management in bidding on or determining price of products or services. May specialize according to particular service 
performed or product produced. 




219023 


ALL OTHER MANAGEMENT SUPPORT WORKERS (MANAGEMENT ANALYSTS; ETC.): Include all other workers in this 
category not classified separately above. Please identify in Section V (at the end of this form) all occupations included in this 
category that are numerically important and require substantial training, or are jmerging due to technological changes in your 
industry 




219993 


• ENGINEERS AND RELA TED OCCUPA TIONS 






ENGINEERS (EXCLUDE SALES ENGINEERS- SEE SALES DIVISION): Include persons engaged in the 
practical application of physical laws and principles of engineering for the development and utilization 
of machines, materials, instruments, processes, and services. Include Engineers in research, 
development, production, tecl^nical services., and other positions which require knowledge normally 
obtained through completion of a 4-year engineering college program. Exclude persons trained in 
engineering but currently working in positions not requiring engineering training. 






METALLURGISTS AND METALLURGICAL, CERAMIC, AND MATERIALS ENGINEERS (METALLOGRAPHERS- 
EXTRACTIVE OR PHYSICAL METALLURGISTS; ETC.): Metallurgists and Metallurgical Engineers: Invest-gate properties of 
metals and develop methods to produce new alloys, usages, and processes of extracting metals from their ores. Include 
Physical and Extractive Metallurgists Ceramic Engineers Conduct research, desigr machinery, and develop processing 
techniques related to the manufacturing of ceramic products Materials Engineers Eval.iate, plan, and implement processes to 
develop new materials to meet product specifications, performance standards, and costs Exclude Sales Engineers and report 
them with the Sales Workers 


' RAD + 
Non R&D = 

R&D Only 


221053 
221055 



636-0 5 . , 
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EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Code 


CHEMICAL ENGINEERS (CHEMICAL RESEARCH OR TEST ENGINEERS; ETC.): Design chemical plant equipment and 
devise processes for manufactunng chemicals and products, such as gasoline, synthetic rubber, plastics, detergents, ce' jnt. 
and paper and pulp, applying principles and technology of chemistry, physics, and engineenng. Exclude Sales Engineers and 
report them with the Sales Workers. 


R&D 4 
Non R&D - 

R&D Only 


221143 
221145 


CIVIL ENGINEERS, INCLUDING TRAFFIC (SANITARY ENGINEERS; STRUCTURAL ENGINEERS; HYDRAULIC 
ENGINEERS; ETC.): Perform a variety of engineenng work in planning, designing, and overseeing construction and 
maintenance of structures and facilities, such as roads, railroads, airports, bndges, harbors, channels, dams, irrigation projects, 
pipelines, power plants, water and sewage systems, and waste disposal units. Include Traffic Engineers who specialize in 
studying vehicu^ ( and pedestrian traffic conditions. 


R&D + 
Non R&D - 

R&D Only 


221213 
221215 


ELECTRICAL 4ND ELECTRONIC ENGINEERS (ELECTRICAL PRODUCTS AND SYSTEMS ENGINEERS; ELECTRICAL 
DESIGN ENGINEERS; POWER DISTRIBUTION OR TRANSMISSION ENGINEERS; COMPUTER ENGINEERS; ETC.): Design, 
develop, test and supervise the manufacture and installatk)n of electrical and electronic equipment, components or systems, 
computers and related equipment and systems for commercial, industrial, military or scientific use. Exclude Sales Engineers 
and report them with the Sales Workers. 


a&D + 
Non R&D = 

R&D Only 


221263 
221265 


INDUSTRIAL ENGINEERS, EXCEPT SAFETY (TIME STUDY ENGINEERS; INDUSTRIAL QUALITY CONTROL ENGINEEFtS; 
ETC.): Perform a variety of engineering work in planning and overseeing the utilization of production facilities and personnel in 
department or ether subdivisk>n of industrial establishment. Plan equipment layout, workflow, and accident prevencion 
measures to ntaintain efftcient and safe utilizatior of plant facilities. Plan and oversee work study and training programs to 
pron)ote efficient worker utiiizatk>n. Develop and oversee quality control, inventory control, and productk)n record systems. 
inQUSincii niuuuwi oaioiy cnyinotno snuuKj Do inciUQeu wiui oaioiy cngiiioeib. 


R&D + 
Non R&C = 

R&D Only 


221283 
221285 


SAFETY ENGINEERS, EXCEPT MINIMI (INDUSTRIAL HEALTH ENGINEERS; FIRE PROTECTION ENGINEERS; PRODUCT 
SAFETY ENGINEERS; ETC.): Apply knowledge of industrial processes, mechanics, chemistry, psychology, and industnal 
hoafth and safety laws to prevent or correct injurious environmental conditions and minimize effects of human traits that create 
hazards to life and property or reduce worker morale and efficiency. Include Industrial Product Safety Engineers. 


R&D + 
Non R&D = 

R&D Only 


221323 
221325 


MECHANICAL ENGINEERS (TOOL DESIGN ENGINEERS; FACILITIES OR PRODUCTS MECHANICAL ENGINEERS; 
PLANT EQUIPMENT ENGINEERS; ETC.): Perform a variety of engineering work in the planning and designing of tools, 
engines, machines, and other mechanically functioning equipment; and oversee installation, operation, maintenance, and repair 
of such equipment, including centralized heat, gas, water, and staam systems. Exclude Sales Engineers and report them with 
the Sales Workers. 


R&D -h 
Non R&D ^ 

R&D Only 


221353 
221355 


ALL OTHER ENGINEERS (OPTICAL ENGINEERS; ETC.): Include all other workers in this category not classifieo separately 
above. Pleese identify in Section V (at the end of th ; form) all occupations included in this category that are numerically 
important and require substantial training, or are emerging due to technological changes in your industry 


R&D + 
Non R&D = 

R&D Only 


221993 
. 221995 




ENGINEERING AHD RELATED TECHNICIANS AND TECHNOLOGISTS: Include personG who assist 
Engineers, Architects, or Surveying and Mapping Scientists in laboratory or production activities, such 
as research, development, equipment or machine design, testing, quality control, and efficiency studies. 
Normally these technicians work under the general supervision of an Engineer, Architect, or Surveying 
and Mapping Scientists, utilizing basi . knowledge of princi;>les and techniques in specific areas of 
engineering, science, mathematics, drafting, and surveying and mapping. Repair Technicians whose 
work is primarily maintenance and not developmental are excluded and should be reported virith 
Mechanics and Repairers. 
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i>4 



EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Code 


CIVIL ENGINEERING TECHNICIANS AND TECHNOLOGISTS: Apply theory and principles of civil engineering in planning 
designing, and overseeing construction and maintenance of structures and facilities under the direction of engineering staff and 
physical scientists. ^ ^ 


R&D f 
Non R&D - 

R&D Only 


225023 
225025 


El-ECTRICAL AND ELECTRONIC ENGINEERING TECHNICIANS ANn TPruuni nncTc /DcecAo/^u 
INSTRUMENTATION TECHNICIANS; SEMICONDUCTOR DEVELOPMENT TECHMCIANS; ETC.): Apply electncal and 
electronic theory and related knowledge to design, build, test, repair, and modify developmental, experimental, or production 
electrical equipment m industrial or commercial plants and for subsequent use by engineering personnel in making enaineerino 
design and evaluation decisions ^ ^ ^ 


R&D 4 
Non R&D ~~ 

R&D Only 


225053 
225055 


INDUSTRIAL ENGINEERING TECHNICIANS AND TECHNOLOGISTS (TIME STUDY TECHNICIANS, ETC.): Study and record 
time, motion, method, and speed involvea in performance of production, maintenance, clerical, and other worker operations for 
such purposes as establishing standard production rates or improving efficiency. Usually work under the direction of 
engineenng staff. 


R&D 4 
Non R&D = 

R&D Only 


225083 
225085 


MECHANICAL ENGINEERING TECHNICIANS AND TECHNOLOGISTS (OPTOMECHANICAL TECHNICIANS' HEAT 
TRANSFER TECHNICIANS; TOOL OR DIE DRAWING CHECKERS; ETC.): Apply theory and principles of mechanical 
engineering to develop and test machinery and equipment under direction of engineering staff and physical scientists. 


R&D + 
Non R&D = 

R&D Only 


225113 
225115 


DRAFTERS (CHIEF DRAFTERS; DETAIL DRARERS; STRUCTURAL DRAFTERS; MECHANICAL DRAFTERS; ETC.): 

Prepare clear, complete, and accurate working plans and detail drawings from rough or detailed sketches or notes for 
engineering or manufacturing purposes according to specified dimensions. Utilize knowledge of various machines, engineenng 
practices, mathematics, building materials, and other physical sciences to complete drawings. 


R&D + 
Non R&D = 

R&D Only 


225143 
225145 


ALL OTHER ENGINEERING AND RELATED TECHNICIANS AND TECHNOLOGISTS (METALLURGICAL TECHNICIANS- 

c 1 \*.|. iiiuiuu(^ an oiner worKers in mis category not classified separately above. Please identify in Section V (at the end of this 
form) all occupations included in this category that are numerically important and require substantial training or are emeraina 
due to technological changes in your industry. ' 


R&D + 
Non R&D = 

R&D Only 


225993 
225995 


• NA TURAL SCIENTISTS AND RELA TED WORKERS 








PHYSICAL SCIENTISTS: Include persons engaged in research, development, production, or providing 
technical services pertaining to the physical universe (i.e. Geologists, Chemists, Physicists, etc.). Work 
may focus on increasing the basic knowledge of the physical universe or the application of these 
scientific principles and theories to specific problems and situations. Physical Scientists are engaged in 
scientific work which requires knowledge normally obtained by completion of a 4-year physical 
sciences c^^llege program. Exclude Biophysicists and Biochemists and report them with Life Scientists 








PHYSICISTS AND ASTRONOMERS .MOLECULAR PHYSICISTS; THERMODYNAMIC PHYSICISTS; ETC.; 
EXCLUDE BIOPHYSICISTS): Physicists: CcnJjct research into the phases of physical phenomena develop 
theories and laws on the basis of observation and expenments; and devise methods to apply laws and theones 
to industry and other fields. Astronomers Observe, interpret, and research celestial and astronomical 
phenomena to increase basic knowledge and apply such information to practical problems Exclude 
Biophysicists 


R&D H 
Non R&D - 

R&D Only 


241023 
241025 



ERIC 
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EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Code 


CHEMISTS, EXCEPT BIOCHEMISTS (ANALYTICAL CHEMISTS; PHYSICAL CHEMISTS; POLLUTION 
CONTROL CHEMISTS; ETC.): Conduct chemical tests, qualitative and quantitative chemical analyses, or 
chemical experiments in laboratories for quality or process control or to develop new products or new 
knowledge. Exclude Biochemists. 


R&D 4 
Non R&D - 

R&D Only 


241053 
241055 


ALL OTHER PHYSICAL SCIENTISTS (ENVIRONMENTAL SCIENTISTS; WATER QUALITY ANALYSTS; 
ETC.): Include all other workers in this category not classified separately above Please identify in Section V (at 
the end of this form) all occupations included in this category that are numerically important and require 
substantial training, or are emerging due to technological changes in your industry. 


R&D + 
Non R&D - 

R&D Only 


241993 
241995 


LIFE SCIENTISTS: Include persons engaged in research, development, production, or providing technical services pertaining 
to ihe life sciences (i.e. Agricultural, Biological, Medical Scientists, etc.). Work may focus on increasing the basic knowledge of 
life sciences or the application of these scientific principles and theories to specific problems and situations Life Scientists 
engage in scientific work which requires knowledge normally obtained by completion of a 4-year life sciences college program. 
Include Biophysicists and Biochemists 


R&D + 
Non R&D - 

R&D Only 


243003 
243005 




PHYSICAL AND LIFE SCIENCE TECHNICIANS AND TECHNOLOGISTS: Include person^ who assist 
physical and life scientists in laboratory and production activities, such as laboratory analysis; quality 
control; design and maintenance of special apparatus, plant, and equipment; and developing industrial 
processes. Normally these technicians work under the direct supervision of a Physical or Life Scientist 
and assist in those activities which are more routine in nature. Exclude Medical and Dental Technicians 
and Technologists. 




V 










CHEMICAL TECHNICIANS AND TECHNOLOGISTS, EXCEPT HEALTH (CHEMICAL LABORATORY TESTERS; ETC.): 
Conduct chemical and physical laboratory tests to assist scientists in making qualitative and quantitative analyses of solids, 
liquids, and gaseous materials for purposes such as research and development of new products or processes, quality control, 
maintenance of environmental standards, and other work involving expenmental, theoretical, or practical apphcation of 
chemistry and related sciences 


R&D + 
Non R&D = 

R&D Only 


245053 
245055 


ALL OTHER PHYSICAL AND LIFE SCIENCE TECHNICIANS AND TECHNOLOGISTS (AIR ANALYSIS TECHNICIANS; 
ETC.): Include all other workers in this category not classified separately above Please identify in Section V (at the end of this 
form) all occupations included in this category that are numerically important and require substantial training, or are enierging 
due to technological changes in your industry. 


R&D f 
Non R&D = 

R&D Only 


245993 
245995 


• COMPUTER, MA THEMA TICAL, OPERA HONS RESEARCH, AND RELA TED OCCUPA TIONS ^^^^^^I^^^^^^^^^^^H 


SYSTEMS ANALYSTS, ELECTRONIC DATA PROCESSING (PROGRAMMER ANALYSTS; SOFTWARE SYSTEMS 
ANALYSTS; INFORMATION SCIENTISTS; ETC.): Analyze business, scientific, and technical problems for application to 
electronic data processing systems. Exclude persons working primarily as Engineers, Mathematicians, or Scientists 


R&D \ 
Non R&D = 

R&D Only 


251023 
251025 


COMPUTER PROGRAMMERS (BUSINESS, SCIENTIFIC, OR ENGINEERING PROGRAMMERS; ETC.): Convert symbolic 
statements of administrative data, business, scientific, engineering, and other technical problem formulations to detailed logical 
flow chart for coding into computer language, develop and write computer programs to store, locate, and retneve specific 
documents, data, and information 


R&D 4 
Non R&D - 

R&D Only 


251053 
251055 


COMPUTER PROGRAMMER AIDES (PROGRAM CODERS; ETC.): Assist Computer Programmers or Systems Analysts by 
performing computer related tasks, such as entering completed programs for coriversion to machine instructions, writing simple 
programs to retneve data, and olher duties to assist in the processing of data or to control industrial processes 




251083 

H6- 
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EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Code 


PROGRAMMERS- NUMERICAU TOOU AND PROCESS CONTROL: Develop numerical control tape programs to control 
machining or processing of parts by automatic machine tools, equipment or systems. 




251113 


OPERATIONS AND SYSTEMS RESEARCHERS AND ANALYSTS, EXCEPT COMPUTER: Conduct analyses of management 
and operational problems in terms of management information and concepts Formulate mathematical or simulation models of 
the problem for solution by computers or other methods May develop and supply time and cost networks, such as Program 
Evaluation and Review Techniques. ^ 


R&D + 
NonR&O = 


253023 
»3025 


MATHEMATICAL SCIENTISTS (STATISTICIANS; MATHEMATICIANS; ETC.): Conduct research in fundamental mathematics 

ana in the application of mathematical techniques to science, management, and otht fields and solve or direct solutions to 
problems in various fields by mathematical methods. 


R&D + 
NonR&O = 


253103 






• OTHER PROFESSIONAL. PARAPROFESSIONAL, AND TECHN, OCCUPATIONS ^M^H^HIHI^H 




LAWYERS (PATENT ATTORNEYS; COUNSELORS-AT-LAW; CORPORATE COUNSEL; ETC.): Conduct criminal and civil 
lawsuits, draw up legal documents, advise clients as to legal rights, and practice other phases of law May represent client In 
cour. or oefore quasi-judicial or administrative agencies of government. May specialize tn a single area of law such as mt^t 
law, corporate law, or criminal law. ^ 




281083 


HEALTH PRACTITIONERS. TECHNOLOGISTS. TECHNICIANS. AND RELATED HEA .TH OCCUPATIONS (PHYSICIANS; 
NURSES; DIETITIANS; THERAPISTS; ETC.): Include persons concerned with the prevention and diagnosis of human and 
animal ailments; maintenance and care of illness through nursing care, compound g drugs, nutritional programs theraDv 
treatment; medical laboratory testing; and medical records technology. ' 




320003 


WRITERS AND EDITORS (PUBLICATIONS EDITORS; COPY WRITERS; ETC.): Originate and prepare written material such 
as scripts, stories, news items, advertisements, and other material Coordinate, edit, and analyze prepared written material 
Include Managing tditors. Exc/ude Publicity Writers, Public Relations Specialists, and Technical Wnters 




340023 


TECHNICAL WRITERS (PROCESS DESCRIPTION WRITERS; ASSEMBLY INSTRUCTIONS WRITERS; ETC.): Wnte or edit 
technical materials, such as equipment manuals, appendices, and operating and maintenance instructions. May oversee 
preparation of illustrations, photographs, diagrams, and charts and assist in layout work 




340053 


DESIGNERS. EXCEPT INTERIOR DESIGNERS (PACKAGE DESIGNERS; ETC.; EXCLUDE ENGINEERS): Design or arrange 
objects and materials to achieve artistic or decorative affects for apparel or other con.mercial items. May also create, mark out, 
or draw designs for items, such as furniture and machinery (product design). Designers are generally categorized according to 
articles or products designed, such as Clothes Designers. Industrial Designers, or according to type of design work such as 
Embroidery Designers. Include Art Directors, Layout Artists, and Creative and Graphic Designers, Exc/ude Detail Designers and 
Decorators and report them in the Precision Production Occupations category. 




340383 


ALL OTHER PROFESSIONAL. PARAPROFESSIONAU AND TECHNICAL WORKERS (PHOTOGRAPHERS; ETC.): Include 
all other workers in this category not classified separately above. P/ease identify in Section V (at the end of this form) all 
occupations included in this category that are numerically important and require substantial training, or are emeraing due to 
technological changes in your industry. 


R&D + 
Non R^O = 


399993 
3999K 



636^) 
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EMPLOYMENT BY OCCUPATION 



OccupatkMit 


Number of Employees 


pfflceCode 




SALES AND RELATED OCCUPATIONS 








Include In this division persons selling goods or services and others directly related to sales 

OrgMninifon of this ssetfon - Occupations In this section are ordered functionally as follows: 

Supervising; sales of services; commodity sales; and a residual "All Other" category Special 

Instructions - Managers of snuiller establishments wtio typically have first-line supervisory duties and 
engage in the same activities as the workeru they supervise should be reported In the First Line 
Supervisors and Manager/Supervisors occupation. 






FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- SALES AND RELATED OCCUPATIONS (SALES 
REPRESENTATIVE SUPERVISORS; SALES CLERK SUPERVISORS; ETC.): Directly supervise and coordinate activities of 
marketing, sales, and related workers. Working proprietors, in addition to their supervisory duties, may perform management 
functk)ns. sue"", as budgeting, accounting, marketing, and personnel work. 




410023 


SALES ENGINEERS (ELECTRONICS PRODUCTS AND SYSTEMS SALES ENGINEERS; INDUSTRIAL MACHINERY SALES 
ENGINEERS; ETC.): Sell business goods and services that require a technical background equivalent to a baccalaureate 
degree in engineering. Exclude Engineers whose primary function is not marketing or sales. 




490023 


SALES REPRESENTATIVES, SCIENTIFIC AND RELATED PRODUCTS AND SERVICES- EXCEPT RETAIL 
(COMMUNICATION EQUIPMENT SALES REPRESENTATIVES; ELECTRONICS SALES REPRESENTATIVES; ETC.): Sell 
products or services requiring scientific or similar knowledge. This knowledge is in areas such as biology, engineering, 
chemistry, and electronics, and is normally obtained from 2 or 3 years of post secondary education or its equivalent. Sell 
products such as aircraft, agricultural equipnrient and supplies, industrial machinery, medical supplies, electronic equipment, 
chemk:als. and precision instruments. Exclude Sales Engineers whose background or equivalent knowledge is equal to a 
bachelors degree in engineering. 




490053 


SALES REPRESENTATIVES, EXCEPT SCIENTIFIC AND RELATED PRODUCTS OR SERVICES AND RETAIL (SAFETY 
APPAREL AND EQUIPMENT SALES REPRESENTATIVES; ETC.): Sell goods and services for wholesalers or manufacturers 
to businesses or groups of individuals. Work requires a substantial knowledge of the items sold. Solicit orders from established 
clients or secure new customers. 




490083 


ALL OTHER SALES AND RELATED WORKERS (SALES CLERKS; DEMONSTRATORS AND PROMOTERS; ETC.): Include 
all other workers in this category not classified separately above. 




499993 




CLERICAL AND ADMINISTRATIVE SUPPORT OCCUPATIONS 








Include in this division persons performing office and plant clerical tasks, such as typing, filing, 
computer operating, records keeping (personnel, stock, production, billing, etc.), and mall preparation 

and distributing Organization of this section - Occupations In this section are ordered functionally 

as follows: Supervising; unique and Industry specific (occupations); secretarial and general office; 
office machine operating; communications and mail distributing; material recording and other 
production related; and a residual "All Other" category. Report Administrative Assistants in 
occupations according to the nature of work they provide (l.e. clerical supportive vs. management 
supportive). 







6364 
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EMPLOYMENT BY OCCUPATION 



OccufNmons 


Number of Employees 


Office Coito 


rlMbl LINc bUrcHVIbUHb AND MANAGcFJ/SUrcHVISOHS-' CLERICAL AND ADMINISTRATIVE SUPPORT 
OCCUPATIONS (TYPING SUPERVISORS; BOOKKEEPING CLERK SUPERVISORS; ETC.): Directly supervise and coordinate 
activities of clerical and administrative support workers. Manager/Supervisors are generally found in smaller establishments 
where they perform both supervisory and management functions, such as accounting, marketing, and personnel work In 
addition, Manager/Supervisors may also engage, in part, in the same clerical work as the workers they supervise. 




510023 


ADJUbTMcNT ULcHKb (UUbTUMcri ScRVICc RcPRcScNTATIVcS; CUSTOMER COMPLAINT CLERKS; ETC.): 

Investigate and resolve customer complaints concerning merchandise, service, billing, or credit rating. Examine pertinent 
informatjon to determine accuracy of customer complaint and responsibility for errors. Notify customer and appropriate 
personnel of findings, adjustments, and recommendations, such as exchange of merchandise, refund of money, crodit to 
customer's account, or adjustment of customer's bill. 




531233 


• SELECTED SECRETARIAL AND GENERAL OFFICE OCCUPA TIONS ^^^^^^^^mm^^^mm^j^ 


9c^nciMniC9* neiieve oiTiciais oi ciencai worK ana r^^or aominisi'^^ 've ano Dusiness oetaii Dy scneouiing appointments, 
giving information to callers, taking dictation, composing and typir jutine correspondence (using typewriter or word 
processor), reading and routing incoming mail, and filing conrespondence and other records. May perform various other 
assigned derical duties. 




551003 


oicnwinArncno \oicnuiTrc urcnAiunb, cii^.;: laKe aidaiion in snortnana of correspondence, reoorts, and other 
material and operate typewriter or word processor to transcribe dictated material. Also perform variety of clerical duties, except 
when working in a stenographic pool. In addition to stenographic duties, may transcribe matenal from sound recordings. 




553023 


nc^cr 1 iwnioio mmii inrvnMAiiwii uLcnivo ^ArrviniMciii wLcriKS^ clu.): Answer incjuines and obtain information 
for general puWic (customers, visitors, and other interested parties) concerning activities conducted at an establishment, 
location of offices or persons within firm, departments within store, or services within hotel. May perform vanety of other 
clerical duties. Exclude Receptionists who operate switchboards. 




553053 


TYPISTS (CLERK-TYPISTS; ETC.): Type letters, reports, stencils, forms, addresses, or other straight copy material from rough 
draft, corrected coDv or voice recordino. Msv Derform nthpr plnripnl HntiA^ accinnAH Tunictc ncinn uinrH nrru^accinn 
equipment should be reported as Typists. Word Processing. 




553083 


TYPISTS, WORD PROCESSING EQUIPMENT: Use word processing equipment to type letters, forms, or other straight copy 
material from rough draft, corrected copy, or voice recording. May perform other clerical duties as assigned. Keypunchers are 
classified as Data Entry Keyers. Secretaries and Stenographers may also use word processing equipment but are excluded 
from this category. 




553113 


PERSONNEL CLERKS, EXCEPT PAYROLL AND TIMEKEEPING: Compile and keep personnel records. Record data for each 
employee, such as address, weekly earnings, absences, amount of sales or production, supervisory reports on ability, and on 
date of and reason for termination. Compile and type reports from employment records. File employment records. Search 
employee files and furnish information to authorized persons. 




553143 


FILE CLERKS: Rle conrespondence, cards, invoices, receipts, and other records in alphabetical or numerical order or 
according to the filing system used. Locate and remove material from file when requested. May be required to classify and file 
new material. 




553213 


ORDER CLERKS- MATERIALS, MERCHANDISE, AND SERVICE (TELEPHONE ORDER CLERKS; MAIL ORDER CLERKS; 

ETC.): Receive and process incoming orders for materials, merchandise, or services such as repairs, installations, or rental of 
facilities. Additional duties include informing customers of receipt of order, prices, shipping dates, and delays; prepanng 
contracts; and handling complaints. Workers who dispatch as well as take orders for services should be reported as 
Dispatchers. 




553233 
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EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Code 


PROCUREMENT CLERKS (PURCHASING CLERKS; ETC.): Compile information and records to draw up purchase orders for 
procurement of material 





553263 


STATISTICAL CLERKS (SALES RECORD CLERKS; ETC.): Compile and compute data according to statistical formulas for 
use in statistical studies May also perform actuarial computations using algebra and trigonometry and compile charts and 
graphs for use by Actuaries Include Actuarial Clerks 




553283 


BOOKKEEPING, ACCOUNTING, AND AUDITING CLERKS (BILLING CHECKERS; ETC.): Compute, classify, and record 
numerical data to keep sets of financial records complete Perform any combination of routine calculating, posting, and 
verifying duties to obtain primary financial data for use in maintaining accounting records May also check the accuracy of 
figures, calculations, and postings pertaining to business transactions recorded by other workers Workers whosa primary duty 
is operation of special office machines are classified as Billing. Posting, and Calculating Machine Operators 


— . 


553383 


PAYROLL AND TIMEKEEPING CLERKS (ATTENDANCE CLERKS; COMMISSION CLERKS; ETC.): Compute wages and 
post wage data to payroll records and/or keep a daily record showing tirne of arrival and departure from work of employees 
Compute earnings from timesheets and work tickets using calculator Operate posting machine to compute and subtract 
deductions Enter net wages on earnings record card, check stub, and payroll sheet 




553413 


BILLING, COST AND RATE CLERKS (MANIFEST CLERKS; ETC.): Compile data, compute fees and charges, and prepare 
invoices for billing purposes Duties also include computing costs and calculating rates for goods, services, and shipment of 
goods; posting data and keeping other relevant records May involve use of typing, adding, calculating, and bookkeeping 
machines Workers whose primary duty is operation of special office machines are classified as Billing, Posting, and Ca!culating 
Machine Operators, Workers calculating charges for passenger transportation are classified as Reservation and Transportation 
Ticket Agents 




553443 


GENERAL OFFICE CLERKS: Workers should be classified as General Clerks only if their duties are too varied and diverse to 
be classified in any specific office clerical occupation Clerical duties may be assigned in accordance with the office procedures 
of individual establishments and may include a combination of bookkeeping, typing, stenography, office machine operation, and 
filing 




553473 




ELECTRONIC DATA PROCESSING AND OTHER OFFICE MACHINE OCCUPATIONS: Include workers who 
specialize in the operation of office machines, such as computers, billing machines, copiers, addressing 
and mailing machines, collators, data key-entry ma hines, etc. NOTE: Although most office workers 
operate "office machines" as part of their vork, tde workers in this category spend the majority of 
their time in machine operation. Typists are excluded from this category. 






COMPUTER OPERATORS. EXCEPT PERIPHERAL EQUIPMENT (CONSOLE OPERATORS; ETC.): Monitor 
and control electronic computer to process business, scientific, engineering, and other data according to 
operating instructions Exclude operators who control peripheral equipment only 




560113 




PERIPHERAL EDP EQUIPMENT OPERATORS (TABULATING MACHINE OPERATORS; ETC.): Operate 
computer peripheral equipment such as tape or disk drives, printers, card-to-tape or tabulating machines, sorters, 
or interpreters Exclude Computer Operators and Data Entry Keyers 




560143 




DATA ENTRY KEYERS, EXCEPT COMPOSING (KEYPUNCHERS; VERIFIER OPERATORS; ETC.): Operate 
keypunch or key entry devices to prepare data processing input materials on cards, disk or tape Duties include 
machine entry recording, coding or verifying alphabetic or numeric data 




560173 



10S5 
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EMPLOYMENT BY OCCUPATION 



Occupations 



V 



Ok 



J^^^l?^ MACHINE OPERATORS: Include all other worKers .n this catoqory not class.l^Kl 
separately above Please identify in Section V (at the end of this form) all occupations includoJ in this calrnjory 
y^r ld ""1"^"^^"^ »"PO/ra«/ and require substantial framing, or are emerging due to technological changZ m 



° pPE^ATORS (SWITCHBOARD RECEPTIONISTS; PBX OPERATORS; ETC.): Operate cord or cordloss 
swnchboard to relay mcommg, outgoing, and .nteroll.co calls May supply .niormat.on callo s and n^^Zl^^'.HauTl 
addmon to performmg dut.es of Sw.tchboard Operator, may also act as recopt.on.st and porlorm rout.no dorS S ar^ 



MATERIAL RECORDING. SCHEDULING. DISPATCHING, AND DISTRIBUTING OCCUPATIONS: Include 
persons concerned with dispatching equipment, materials and workers, examining orders for goods 

llr'I^M^V.U''? 5=''««'"""8' '""'"fl. 'hipping. requi...«oning. and accounting for 

material in store, in use, or in production. Include occupations such as Dispatchers Production and 

SfZ"?.?""* ^'"P"'"" St~«' Clerks. Meter Readers. WeS^;e;;. Vhe^^^^^^^^^ anS 

tVJTr!L Jh^*"*"" ^•"'♦•»«' C'rtcal functions involved with 

ine production process. 



IS?Sn^eSt c'J^^^^^^^ ^'■^'"'^ (EXPEDITERS; PRODUCTION CONTROL CLERKS; 

S H * , }'■ ^'^ primarily clerical in nature and involve coordinating and oxpod.ting 

Tcheiure Th":, '^ H?!^""'" °' ^«P«rt"^«"<s o' establishment according to prcEtion 

HonT o , rev,ev,ing and dr.tributing production schedules and work orders, conlornng w°h 

department supervisors to determine progress of work and completion dates, and compiling re^rts on prL.oss 

dLrr nn Sc^f" °" '"°''^T^ '"'^'"^^ scheduling workers and ostima^ng Josts, roulin^^ a^d 

del venng parts to insure production quotas are met, and scheduling shipment of parts Ma? koop inventSry of 
matena in departments and insure that merchandise .s shipped by vendor on promised date M^y write S-a 
orders lor services and merchandise. Workers whose primary duty concerns weighing, a.easurina and chSm 
merchandise, £.jpp^ies. and equipment are classified as Weighers, Measurers, and cJX^rLclk^Sr 
Handle s °' ' ''"^ Hel^rs LaZ 72 



WEIGHERS, MEASURERS. CHECKERS, AND SAMPLERS- RECORDKEEPING: Duties are primarily clorir al ,n 
nature and involve weighing, measunng, and checking materials, supplier, and equipment loMho pu^i 
keepirig relevant records Also include workers who collect and keep record of samples of nrodurts or maUmals 
Exclu de Production Samplers and Weighers bampios oi products or matorials 

STOCK CLERKS- STOCKROOM^ WAREHOUSE OR STORAGE YARD (STOCKROOM INVENTORY ri pbi^c 
WAREHOUSE RECORD CLERKS; TOOL-CRIB ATTENDANTS; ETC.) So^torrancnssu^^ maS" 

Seeing Stockroom Laborers and workers whose primary dutio. mvolv., shipping, wn.c,hinr,. and 

TRAFFIC. SHIPPING. AND RECEIVING CLERKS (SHIPPING PACKERS; FREIGHT CLERKS; ETC ) Verify and 

addressing, stamping, and shipping merchandise or material, ror oiving, unpacking, verifying anri 'cr , , , , 
jncoming merchandise or material, and arranging for the transportation of products Txc/J^/J „ s "t^^ k 
Clerks, and workers whoso primary duties nvolvo weighing and chocking 



636-0 
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NumlMr Of Employi 



560993 



571023 




580083 



580173 



580233 



580283 
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EMPLOYMENT BY OCCUPATION 



uccupauons 


Numbsr of ^mplcyMS 


Office Cod< 


ALL OTHER MATERIAL RECORDING, SCHEDULING, AND DISTRIBUTING WORKERS: Include all other 
workers in this category not classified separately above. 




580993 


ALL OTHER CLERICAL AND ADMINISTRATIVE SUPPORT WORKERS (MESSENGERS; ETC.): Include all other workers in 
this category not classified separately above. 




599993 




SERVICE OCCUPATIONS 








Include In this division worfcers In occupations relating to protective service, food service, health 

^ssistlna service, cleaning and building service, and personal service. Organization of this section 

- Occupations in this section are ordered functionally as follow?: Supervising; protective services; food 
services; >*ealth; cleaning; personal services; and a residual *'AII Other" category. 






FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- SERVICE: Include persons who directly supervise and 
coordinate activities of workers who provide protective services, food services, health assisting services, cleaning and ouilding 
services, personal services, and other services. Manager/Supervisors are generally found in smaller establishments where they 
perform both supervisory and management functions, such as accounting, marketing, and personnel work. In addition, 
Manager/Supervisors may also engage, in part, in the same work as the workers they supervise. Exclude vork leaders who 
spenvi 20% or rnore of their time at tasks similar to those of riiployees under their supervision and report them in the 
occupations which are most closely related to their spedfic work dutie 




610003 


GUARDS AND WATCH GUARDS: Stand guard at entrance gate or walk about premises of business or industrial 
establishment to prevent theft, violence, or Infractions of rules; guard property against fire, theft, vandalism, and illegal entry; 
direct patrons or employees and answer questions relative to serviaus of establishment; control traffic to and from buildings 
and grounds. 




630473 


FOOD AND BEVERAGE PREPARATION AND SERVICE OCCUPATIONS: Include occupations concerned with preparing and 
serving food and beverages. Include occupations such as Cooks, Cafeteria Workers, Waiters and Waitresses, and Kitchen 
Workers. 




650003 




CLEANING AND BUILDING SERVICE OCCUPATIONS, EXCEPT PRIVATE HOUSEHOLDS: Include workers 
who clean and maintain the upkeep of hotels, apartments, buildings, and similar establishments. In 
commercial establishments these workers may have additional duties such as tending furnaces, routine 
maintenance, or cleaning sidewalks. Both heavy and .ight cleaning workers are included. Building 
Service Workers also operate elevators or perform pest control. Workers whose primary duty is repair 
should be reported In the repair section in the last Division. 






JANITORS AND CLEANERS, EXCEPT MAIDS AND HOUSEKEEPING CLEANERS: Keep building in clean and 
orderly condition. Perform heavy cleaning duties, such as operating motor-driven cleaning equipment, mopping 
floofS, washing walls and glass, and removing rubbish. May have additional duties and responsibilities, such as 
tending furnace and boiler, performing routine maintenance activities, notifying management of need for repairs 
and additions, and cleaning snow or debris from sidewalk. Exclude Maids and Housekeepers 




670053 


ALL OTHER CLEANING AND BUILDING SERVICE WORKERS, EXCEPT PRIVATE HOUSEHOLDS 
(ELEVATOR OPERATORS; ETC.): Include all other workcs in this categoiy not classified separately above. 




670993 



110 



/ 

ERIC 



EMPLOYMENT BY OCCUPATION 



Occupations 


Numoer of employees 


Office Code 


SiliSTVf?-?!"^'^!,''''?!!.'^^?®' 'r'^'?,'*® ^" "^'^ category not classified separately above. Please identify ,n 
SecbonV (at the end of this form) all occupations included in this category that are numerically important and reauire 
substantial training, or are emerging due to technological changes in your industry 




699993 


AGRICULTURAL, FORESTRY, FISHING, AND RELATED OCCUPATIONS 

AGRICULTURAL, FORESTRY, FISHING, AND RELATED OCCUPATIONS (GARDENERS AND GROUNDSKEEPERS- ETC V 

Include in this Division workers concerned with agricultural production, forest-/, and fishing. Also included in this division are 
agriculture related workers such as animal caretakers and groundskeepers. 




700003 




PRODUCTION, CONSTRUCTION, OPERATING, MAINTENANCE, AND MATERIAL HANDLING OCCUPATIONS 






Include In this Division all skilled, semiskilled, and unskilled workers performing machine and manual 
tasks involving production, construction, operating, maintenance, repair, and material handling 

operations Organization of this section - Occupations in this section are ordered functionally as 

follows: Supervising; inspecting; repair; construction; precision production; machine setting, operating, 
and tending; assembling and hand working; plant and system operation; transportation and material 
moving equipment operating; and helpers, laboring, and manual material moving Special 
Instructions -Became of the differing experience and training required, production workers performing 
precision tasks (whether hand or marhine) are reported separately. In addition, the remaining 
productiofi worker groups are divided between machine and manual operations. The use of hand held 
power tools is considered a manual operation for the purpose of this survey 




r5f^co"'^H®"'^^?^'f°"® '^'"^ MANAGER/SUPERVISORS- MECHANICS, INSTALLERS, AND REPAIRERS: Directly 
supervise and coordinate activities of mechanics, repairers and installers. May also supeaise helpers assigned to these 
workers. Manager/Supervisors are generally found in smaller establishments where they perform both supervisory and 
management functions, such as accounting, marketing, and personnel work. In addition, Manager/Supervisors may also 
engage in part, in the same repair work as the workers they supervise. Exclude work leaders who spend 20% or more of their 
trthirSldfSroTd^tir^'"^^^ supervision and report them in the occupations which are most closely 




810023 


!;'.SSy c'-"'l®"'*!."^!®°"? /^"^ MANAGER/SUPERVISORS- PRODUCTION AND OPERATING WORKERS: Directly 
supervise and coordina e activities of production and operating workers, such as testers, precision workers, machine sette-s 
««tahTchmL°n?c "'•'tf^' fabricators or plant and system operators. Manager/Supervisors are generally found in smaller 
estabhshi^ents where they perform both supervisory and management functions, such as accounting, marketing and 
c!n^rllc! T ; ^"^"^T?' Manager/supervisors may also engage, in part, in the same production work as the workers they 
supervise. Exclude vvork leaders who spend 20% or more of theT time at tasks similar to those of employees under their 
supervision and report them in the occupations which are most closely related to their specific work duties 




810083 



636-0 



o 111 

ERIC 



15 



112 



EMPLOYMENT BY OCCUPATION 



Occupations 




Numtier of Employees 


Office Code 


FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- TRANSPORTATION AND MATERIAL MOVING MACHINE 
AND VEHICLE OCCUPATIONS: Directly supervise and coordinate activities of transportation and material moving machine 
operators. May supervise helpers assigned to these workers. Manager/Supervisors are generally found in smaller 
establishments where they perform both supervisory and management functions, such as accounting, marketing, and 
personnel work. In addition, Manager/Supen/isors may also engage, in part, in the same matenal moving work as the workers 
they supervise. Exclude work leaders who spend 20% or nnore of their time at tasks similar to those of employees under their 
supervision and report them in the occupations which are most closely related to their specific work duties 




810113 


FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- HELPERS, LABORERS, AND MATERIAL MOVERS, HAND: 

Directly supervise and coordinate activities of helpers, laborers, or material movers. Manager/Supervisors are generally found 
in smaller establishments where they perform both supervisory and management functions, such as accounting, marketing, and 

rvArerxnrkol In arlrlitirtn IUl9n9n£ir/Qi irkArvicorc mAw aico ^r\rMHr\^ in nsrt in tHp camo HsnH Iflhnr thp wnrkpr^ thPV 
pt7ibUnnc;i WUil>. Ill dUUIllUll, ivlciliciyw/ouptJiviaUlo iiieiy ciioU c;iiyciyc;, iii \JCi\\^ iii uic ociiiic; iiaiiu lawi ao iiic vrw'irN^io iiicj 

supervise. Exclude work leaders who spend 20% or more of their time at tasks similar to those of employees under their 
supervision and report them in the occupations which are most closely related to their specific work duties. 




810173 


ALL OTHER FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS-PRODUCTION, CONSTRUCTION, 
MAINTENANCE AND RELATED: Include all other workers in this category not classified separately above. Please identify in 
Section V (at the end of this fomi) all occupations included m this category that are numerically important and require 
substantial training, or are emerging due to technological changes in your industry. 




810993 




INSPECTORS AND RELATED OCCUPATIONS: Include in this category workers related to this Division 
who inspect, test, grade, sort, or perform related tasks such as samplers. Exclude 1) Management 
related inspectors who enforce government or company regulations. 2) Clerical (recordkeeping) 
samplers and weighers and 3) Agriculture product graders and sorters - i.e. grading and sorting 
unprocessed food or other agricultural products. 






PRECISION INSPECTORS, TESTERS, AND GRADERS (ASSEMBLIES AND INSTALLATIONS INSPECTORS; 
ELECTROMECHANICAL INSPECTORS; POWER TRANSFORMER INSPECTORS AND TESTERS; ETC.): Include workers 
who perform precision inspecting, testing, and grading of parts, products, and equipment for defects, wear, and deviations from 
specifications. Most of these workers use precision measuring instruments and complex test equipment and hand tools. May 
make minor reoairs. Workers who combine inspection and testing with major repair work should be reported in the Mechanics, 
Installers, and Repairers category. 




830023 


PRODUCTION INSPECTORS, TESTERS, GRADERS, SORTERS, SAMPLERS, AND WEIGHERS (QUALITY CONTROL 
TECHNICIANS; ARMATURE INSPECTORS; COIL INSPECTORS; ELECTRICAL CONTINUITY INSPECTORS; WELD 
INSPECTORS; ETC.): Inspect, test, grade, sort, sample, or weigh non-agricultural raw materials or processed, machined, 
fabricated or assembled parts or products. Work may be performed before, dunng, or after processing. 




830053 




MECHANICS, INSTALLERS, AND REPAIRERS (INCLUDE REPAIR TECHNICIANS; EXCLUDE MACHINE 
SETTERS ETC.): Include workers who repair, maintain and adjust motor vehicles, equipment, machines 
and tools including such work as machinery repair, auto repair and communicati ins equipment repair. 
Workers may also install as well as repair equipment and machinery. Repair work may be performed on 
or off premises. Workers who only perform routine setting and adjusting of production machinery are 
excluded and should be reported in the later Machine Setter/Operative group. Also included are 
workers who do routine machinery maintenance such as oiling, changing parts (blades, rollers, etc.) 
and filling reservoirs. 




4 



ii4 



636-0 



EMPLOYMENT BY OCCUPATION 



Occupations 


Nunnber of Employees 


Office Code 


MACHINERY MAINTENANCE MECHANICS: Repair and maintain the operating condition of industrial production and 
processing machinery, printing machinery, and refinery and pipeline distribution systems Duties include repairing in accordance 
with diagram*: operating nianuaib. oi ifidOufacturer's specifications, rnaCMinery and nr:cchan;ca! equipment, such ac pumps, 
conveyor systems, and motors Exclude Millwrights and Mobile Heavy Equipment Mechanics, such as crane, bulldozer, grader! 
or conveyor mechanics. 




851103 


MILLWRIGHTS (MACHINERY ERECTORS; ETC.): Install new machinery and heavy equipment according to layout plans, 
bluepnnts, and other drawings in an establishment and dismantle and move machinery and heavy equioment when changes in 
plant layout are required Use a varietv of hand tools hoists dollies and trucks Mav construct fnijnri;)t nns fnr marhmoc 




851233 


MACHINERY MAINTENANCE WORKERS (MACHINE OILERS; POT LINERS; BELT CHANGERS; BLADE CHANGERS; 
ETC.): Perform routine maintenance of machinery, such as changing of parts and lubrication of machinery. Exc'ude workers 
who repair machinery. 




851283 


MAINTENANCE REPAIRERS, GENERAL UTILITY: Perform work involving two or more maintenance skills to keep the 
machines, mechanical equipment, and/or structure of an establishment in repair This occupation is generally found in a small 
establishment where specialization m maintenance work is impractical Duties may involve pipefitting, boilermaking, insulating, 
welding, machining, machine and equipment repamng, carpentry, and electrical work, as well as planning and laying out of 
work relating to repairs; repairing electncal and/or mechanical equipment; installing, aligning and balancing new equipment; 
and repairing buildings, floors, or stairs. 




851323 


DATA PROCESSING EQUIPMENT REPAIRERS: Repair, maintain, and install electronic computers (mainframes, minis, and 
micros), penpheral equipment, and word processing systems. Exclude Non-Data Processing Equipment Repairers and report 
them with Office Machine and Cash Register Servicers. 




857053 


ELECTRONIC HOME ENTERTAINMENT EQUIPMENT REPAIRERS (TELEVISION SERVICERS; RADIO REPAIRERS; 
STEREO EQUIPMENT REPAIRERS; VIDEO SYSTEM REPAIRERS; ELECTRONIC ORGAN MECHANICS; ETC.): Adjust and 
repair radio and television receivers, phonooraohs. stereo svstems taoe recorders vidpn svstpms anH nthpr oiortmmr hrtm^ 
entertainment equipment. 




857083 


ELECTRIC MOTOR, TRANSFORMER, AND RELATED REPAIRERS: Install, repair, and maintain electric motors, battenes, 
transformers, wiring, and switches using hand toots, power tools, gauges, and test instruments. 




857143 


ELECTRONICS REPAIRERS, COMMERCIAL AND INDUSTRIAL EQUIPMENT: Repair electronic equipment, such as 
industrial controls, telemetering, and missile control systems, radar systems, transmitters, and antennae using hand tools and 
testing instruments Exclude repairers of data processing equipment and home entertainment equipment. 




857173 


HEATING, AIR CONDITIONING, AND REFRIGERATION MECHANICS AND INSTALLERS (OIL BURNER REPAIRERS: 
FURNACE INSTALLERS; AIR CONDITIONING MECHANICS; ETC.): Install and repair heating, air conditioning, and 
refrigerating systems. Duties include installation and repair of oil burners, hot-air furnaces, heating stoves, and similar 
equipment in homes and commercial establishments using hand and pipe threading tools. Also included are the installation and 
repair of cooling and central air conditioning systen>s 




859023 


PRECISION INSTRUMENT REPAIRERS (OPTICAL INSTRUMENT REPAIRERS* Ft FPTRir At imqtdiiupmt dpdaidcdc. 
ETC.): Install, test, repair, maintain, and adjust indicating, recording, telemetenng, and controlling instruments used to measure 
and control variables, such as pressure, flow, temperature, motion, force, and chemical composition. Include instrument 
repairers who repair, calibrate, and test mtruments, such as voltmeters, ammeters, and galvanometers 




859053 



636-0 
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EMPLOYMENT BY OCCUPATION 



Occupations 




Office Codi 


ALL OTHER MECHANICS, INSTALLERS, AND REPAIRERS (SMALL ENGINE SPECIALISTS; CAMERA AND 
PHOTOGRAPHIC EQUIPMENT REPAIRERS; ETC.): Include all other workers in this category not classified separately above 
Please identify in Section V (at the end of tf)i$ form) all occupations included in this category thai are numerically impudant 
and require substantial training, or are emerging due to technological changes in your industry. 




859993 




CONSTRUCTION TRADES AND EXTRACTIVE OCCUPATIONS, EXCEPT MATERIAL MOVING (EXCLUDE 
HELPERS AND LABORERS): Include in this group workers constructing, altering, and maintaining 
buildings, other structures, bridges, pipelines, and similar projects. The construction/maintenance work 
performed by these workers is found in many establishments, although the majority of these workers 
work for construction firms. Also include extractive workers, such as Blasters, Oil Well Drillers, and 
Mining Operatives. Exclude helpers and laborers. 






CARPENTERS: Perform the carpentry duties necessary to make or repair wooden structures, structural members, and fixtures 
and equipment using carpentry tools and woodworking machines. Exclude Cabinetmakers and Bench Carpenters. 




871023 


ELECTRICIANS: Install, maintain, and repair wiring, electrical equipment, and fixtures. Insure that work is in accordance with 
relevant codes. May read blueprints. Include Protective Signal Installers and Repairers and Street Light Servicers. 




872023 


PAINTERS AND PAPERHANGERS, CONSTRUCTION AND MAINTENANCE: Painters: Paint walls, equipment, buildings, 
bridges, and other structural surfaces using brushes, rollers, and spray guns. May mix colors or oils to obtain desired color or 
consistency Paperhangers: Cover interior walls and ceilings of rooms with decorative wallpaper or fabric. 




874023 


PLUMBERS, PIPEFITTERS, AND STEAMFITTERS: Assemble, install, alter and repair pipe systems (metal, plastic, ceramic, 
composition, etc.) that carry water, steam, air. or other liquids or gases. 




875023 


ALL OTHER CONSTRUCTION AND EXTRACTIVE WORKERS, EXCEPT HELPERS: Include all other workers ir this category 
not classified separately above. 




879993 




PRECISION PRODUCTION OCCUPATIONS (EXCLUDE PRECISION ASSEMBLERS AND REPORT THEM IN 
THE HANDWORKING SECTION): Include persons whose work requires a high degree of precision and 
usually an ability to interpret detailed specifications and instructions and to use independent 
judgement and knowledge gained through experience and training. Precision work may be 
accomplished either by hand or hand-held tools (or) by using various types of machinery. Normally 
substantial training, either classroom or on the job, is required to reach the "journey" level. In most 
cases, training of six months to several years or more is required. Precision assembling occupations 
are found In the Hand Working (including assemblers and fabricators) section found later in the form. 
Precision Inspectors and Testers should be reported in the earlier inspecting category. The 
occupations in this category are ordered according to material: metal, wood, textile, printing, food and 
a residual "all other" category. . 








• PRECISION METAL WORKERS 






TOOL AND DIE MAKERS: Analyze variety of specifications, lay out metal stock, set up and operate machine tools, and fit and 
assemble parts to make and repair dies, cutting tools, jigs, fixtures, gauges, and machinist's hand tools. Include Paper Die 
Maker and Die Sinker. Exclude Die Setters. 




891023 


MACHINISTS: Set up and operate machine tools and fit and assemble parts to make or repair metal parts, mechanisms, tools 
or machines of an establishment applying knowledge of mechanics, shop mathematics, metal properties, and layout machining 
procedures. Study specifications, such as blueprints, sketch, or description of part to be replaced, and plan sequence of 
nnArations. 




891083 


63M 


18 




118 





EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Codt 


TOOL GRINDERS, FILERS, SHARPENERS, AND OTHER PRECISION GRINDERS (SAW FILERS; ETC.): Perform such 
operations as precision smoothing, sharpening, polishing, and grinding of metal objects by the weanng action of abrasive 
materials or machine files Include such occupations as Tool, Cylinder, or Card Grinders, or Grinder Operators, Saw Filers, and 

Filpr<Fini<«hAr<; 

1 llwl 1 II IIOI Iwl O 




891113 


PRECISION LAYOUT WORKERS, METAL: Lay out reference points or dimensions on structural steel shapes or plates and 
metal stock or workpieces. such as castings, plates, tubes or machine parts, to indicate processing to be done, such as 
machining, fabncating, welding, and assembling 




891173 


SHEET METAL WORKERS: Fabricate, assemble, install, and repair sheet metal products and equipment, such as control 
boxes, drainpipes, and furnace casings. Work may involve any of the following. Set up and operate fabricating machines to cut, 
bend, and straighten sheet metal, shape metal over anvils, blocks, or forms using hammer; operate soldering and welding 
equipment to join sheet metal parts, inspect, assemble, and smooth seams and joints of bured surfaces 




891323 


ALL OTHER PRECISION METAL WORKERS (PRECISION INSTRUMENT MAKERS; ETC.): Include all other workers in this 
cateaory not classified separately above Please identifv in Section V (at the end nf thi^ form) all ommation^ mrinHoH m thtc 
category that are numencally important and require substantial training, or are emerging due to technological changes in your 
industry. 




891993 


# OTHER PRECISION WORKERS 




ALL OTHER PRECISION WORKERS (PRECISION DETAIL DESIGN DECORATORS AND PAINTERS, ETC.): Include all 
other workers in this category not classified separately above. Please identify m Section V (at the end of this form) all 
occupations Included in this category that are numencally important and require substantial training, or are emerging due to 
technological changes in your industry. 




899993 




MACHINE SETTERS, SET-UP OPERATORS, OPERATORS, AND TENDERS: Include in this group workers 
wtio set up, operate, or tend equipment or machinery (usually large production machinery). In the 
following occupational categories workers who set up or set up & operate machines are grouped 

separately from workers who operate or tend machines The occupations in this section are 

organized according to the material being processed and ordered as follows: metal & plastic (working, 
fabricating, and processing), wood, printing and related, textile, and a residual (other) category. 
Occupations that do not primarily involve metal and plastic working machines, wood working machines, 
printing and related machines, or textile machines should be reported in the residual (other) 

category NOTE: Excluded from this category are 1) Transportation and Material Moving 

occupations; 2) Handworking occupations - workers using hand or hand-held power tools; and 3) Plant 
and System Operators. The appropriate groups for these workers follow this section. 








• SELECTED MACHINE TOOL CUTTING SETTERS, OPERATORS, AND RELATED WORKERS- METAL AND PLASTIC 






SAWING MACfllNE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (PROFILE SAW SET-UP 
OPERATORS; JIGSAWYERS; CUT-OFF SAW SET-UP OPERATORS; ETC.): Set up or set up and operate metal or plastic 
sawing machines, such as band saws, circular saws, friction saws, hacksawing machines, and jigsaws, to cut straight, curved, 
irregular, or internal patterns in metal or plastic stock or to tnm edges of metal or plastic objects. 




91 1023 


LATHE AND TURNING MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (TURRET LATHE 
SET-UP OPERATORS; SCREW MACHINE SET-UP OPERATORS; ENGINE LATHE SET-UP OPERATORS; ETC.): Set up or 

set up and operate plastic or metal lathe and turning machines to turn, bore, thread, form, or face plastic or metal materials, 
such as wire, rod, or bar stock according to specifications. 




911053 
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EMPLOYMENT BY OCCUPATION 



Occupations 



DRILLING AND BORING MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (SINGLE 
SPINDLE DRILL PRESS SET-UP OPERATORS; HORIZONTAL BORING-MILL SET-UP OPERATORS; ETC.). Sett up or .f t 
up and operate dnlling mHchmes; to perform drilling and other marhimng oporations, such as bonnii fr.:\u\\rui l.ippsruj of h(j!f., 
milling, and countersinking, in metal or plastic workpieces according to specifications 



MILLING AND PLANING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (TOOL SHAPER SET-UP 
OPERATORS; PROFILING MACHINE SET-UP OPERATORS; ETC.): Sot up or sot up and opor^itc rniilirw} or pianiru} rrwK hin.r. 
to mill, plane, shape, groove, or profile metal or plastic workpieces according to specifications 



GRINDING, LAPPING, AND BUFFING MACHINE TOOL SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC 
(GRINDER SET-UP OPERATORS; ETC.): Set up or set up and oporato grinding and rolatod tools !h<il rrrnovo ox(.oss rn.i!f»rial 
or burrs from internal and external surfaces, sharpen edges or corners, or buff, bono and polish molal or plastu. work[)U! s 
according to specifications 

MACHINE TOOL CUTTING OPERATORS AND TENDERS, METAL AND PLASTIC: Opcirato or tond ono typo of ( uttirK} 
machine tool which has previously been set up Workers who oporato or tond moro than ono typo of cutlirKj rrac.hiru! should 
be reported with Combination Machine Tool Operators and Tenders, Motal amJ F'laslic Typos of (.utiirKj rnachiruf tools iru Uui" 
SAWING MACHINES GRINDING MACMINf S 

LATHE AND TURNING MACHINES BUFFING AND POl ISHINCi MACHINI S 

DRILLING AND BORING MACHINES I APPING AND HONING MA(,HINI S 

MILLING AND PLANING MACHINES 



• SELECTE D MACHINE FORMING SETTERS, OPERATORS. ANDREI Aim WORK! RS Mf lAl ANf)riASIf(^ 

PUNCHING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (PUNCH PRESS SETTERS; 
DUPLICATOR PUNCH SET-UP OPERATORS; ETC.): Sot up or sot up and oporato rna(Jiin<'s to puruh, (jirnp, < ut hl,tnk> or 
notch metal or plastic workpieces between prosot (iios according to spo(.ilirations 

PRESS AND PRESS BRAKE MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (BENDING 
MACHINE SET-UP OPERATORS; ETC.): Sot up or set up and opera!*! power press rrwu liinos nr power hrake maMnnrs \n 
bend, form, stretch, notch, punch, or to straighton motal or plastu. plate and strut tural sliape*. as si)e( iIkmI t)y wnr^ ordrr 
bluepnnts. drawing, templates, or layout 

SHEAR AND SLITTER MACHINE SETTERS AND SET-UP OPERATORS. METAL AND PI AS7IC (SLIirER SERVICf AND 
SETTERS; ANGLE SHEAR SET-UP OPERATORS; ETC.): S(;t u[) or -.ot uf) and operate power '.Im-.m ot shttirwi wuv Inne- to 
cut metal or plastic material, such as platos, sh(;els. slahs, hiMels ur l)ars. to s(»e( ilied diriiensions aixi angles 

FORGING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (DROP HAMMER OPI IMTOMS. 
UPSETTERS; DIE SETTERS; ETC.): Sot up or set up and operate lorciiruj roa( tunes, sudi as a tortjint) ()res'.. < oirufKi press, 
drophammer. forging roll, or upsottor. to taper, shapo. or form metal nr f)lastie parts lnil(»wirnj work ordei nr IjIik print 
specifications 

MACHINE FORMING OPERATORS AND TENDERS. METAL AND PLASTIC (METAL PUNCH PRESS OPERATORS, i IC ) 

Operate or lend one typo of forming rnachioo wlm:h lias previously l)nen st^l up Workers who operair rnnre Itiari one type ol 
forming machine should bo roportod with (:onil)ination Ma( huHj loni ()f)era!()rs and lerxlers. Metal and I'laslK lypi s of 
forming machines include 

PUNCHING MACHINES IK)I I IN(i MACMINI S 

SHEAR AND SLITTLR MACHINES IMU SS AND l»HI SS liMAKI MA( .MINI S 

EXTRUDING AND DRAWING MACHINt S I ()H(,IN(i MA(.HINI *> 



ERIC 
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911083 




911113 




911143 




911173 






913023 




91305^ 




913083 




913173 




913213 



EMPLOYMENT BY OCCUPATION 



Occupations 


NumlMr of EmployMS • 


brncoCodo 


• NUMERICAL AND COMBINATION MACHINE TOOL SETTERS, OPERATORS, AND RELATED WORKERS-METAL AND 
PLASTIC 




NUMERICAL CONTROL MACHINE TOOL OPEPnORS AND TENDERS, METAL AND PLASTIC (NUMERICAL CONTROL 
DRILL PRESS OPERATORS; NUMERICAL CO ROL MILLING MACHINE OPERATORS; ETC.): Set up and operate 
magnetic or punched-tape controlled machine too.o that automatically mill, drill, broach, and ream metal parts. May adjust 
machine feed and speed and change cutters to machine parts to specification when automatic programming is faulty or If 
iiia^Miric; mdiTunciions. 




915023 


COMBINATION MACHINE TOOl BETTERS AND SET-UP OPERATORS, METAL AND PLASTIC: Set up or set up and 

operate more than one type of cutting or forming machine tool, such as as gear hobbers, lathes, press brakes, sheanng, and 
boring machines. Exclude workers wh^ set up or set up and operate only one type of metal or plastic working machine. 




915053 


COMBINATION MACHINE TOOL OPERATORS AND TENDERS, METAL AND PLASTIC (TRANSFER MACHINE 
OPERATORS; ETC.): Operate or tend more than one type of cutting or forming machine tool which has been previously set 
up. such as band saws, press brakes, slitting machines, drills, lathes, and boring machines. Exclude workers who operate or 
tend only one type of cutting or forming machine. 




915083 


• SELECTED METAL FABRICA TING AND RELA TED MACHINE SETTERS, O^ERA TORS, AND RELA TED WORKERS ^^H^^^^^^^^^HM^^^H 


WELDING MACHINE SETTERS AND SET-UP OPERATORS (RESISTANCE MACHINE WELDER SETTERS; ELECTRON 
BEAM WELDER SETTERS; ETC.): Set up or set up and operate welding machines that join or bond together parts of 
fabncated Tietal products and metal components, '^uch as panel?, frames, yokes, tubes, and containers according to 
specifications and bluepnnts. 




917023 


WELDING MACHINE OPERATORS AND TENDERS (LASER-BEAM MACHINE OPERATORS; ULTRASONIC WELDING 
MACHINE OPERATORS; ETC.): Operate or tend welding machines that join or bond together parts of fabncated metal 
products and metal components, such f>s pane's, frames, yokes, tubes, and containers according to specifications and 
blueprints. 




917053 


SOLDERING AND BRAZING MACHINE SETTERS AND SET-UP OPERATORS (BRAZING MACHINE TETTERS; ETC.): Set 

up or set up and operate soldenng or brazing machines to bronze, solder, heat treat, or spot weld fabncated metal products or 
components as specived by work orders, blueprints, and layout specifications. 




917083 


SOLDERING AND BRAZING MACHINE OPERATORS AND TENDERS (TYPE SOLDERING MACHINE TENDERS; ETC.): 

Operate or tend soldenng and brazing machines that braze, solder, or spot weld fahncated metal products or components as 
specified by work orders, blueprints, and layout specifications. 




917113 


• SELECTED METAL AND PLASTIC PROCESSING MACHINE SETTERS, OPEh. TORS, AND RELA TED WORKERS ^IH^^^^^^^HIHH^H 


PLASTIC MOLDING AND CASTING MACHINE SETTERS AND SET-UP OPERATORS (MOLD SETTERS; COMPRESSION 
MOLDING MACHINE SET-UP OPERATORS; ETC.): Set up or set up and operate plastic molding machines, such as 
compression or injection molding machines, to mold or cast products to specifi'Jd shape from thermoplastic materials. 




919023 


PLASTIC MOLDING AND CASTING MACHINE OkchATORS AND TENDERS (VACUUM PLASTIC FORMING MACHINE 
OPERATORS; INJE .ilON MOLDING MACHINE TE^-DERS; ETC.): Operate or tend plastic molding machines, such as 
compression or injection molding machines, to mold f m, or cast plastic products to specified shape from thermoplabtic 
matenais. 




919053 



123 

ERIC 
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EMPLOYMENT BY OCCUPATION 



OcctiDstlons 


Number of Employees 


Office Code 


METAL MOLDING, COREMAKING, AND CASTING MACHINE SETTERS AND SET-UP OPERATORS (DIE CASTING 
MACHINE SETTERS; ROTOR CASTING MACHINE SET-UP OPERATORS; CTC): Set up or set up and operate metal casting 
machines, such as diecasting and continuous casting machines, and molding and coremaking machines, such as roH-over, 
squeeze, and shell molding machines, to mold or cast metal products, such as tubes and rods, and metal paris, such as 
jmouiie inm, uaruureiur nuusinys, anu muiur pcirid. 




919083 


METAL MOLDING, COREMAKING, AND CASTING MACHINE OPERATORS AND TENDERS (CENTRIFUGAL CASTING 
MACHINE OPERATORS; PIPE COREMAKERS; ETC.): Operate or tend metal molding, casting, or coremaking machines, such 
as centnfugal casting machines, vacuum casting machines, turnover draw-type coremaking machines, conveyor-screw 
coremaking machines, and diecasting machines, to mold or cast metal products, such as pipes, brakedrums, and rods, and 
meiai pdRS, suun as auiumuuiie inm, udiDureiur nuudiiiyb, onu iiiuiur par to. 




919113 


ELECTROLYTIC PLATING AND COATING MACHINE SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC 
(ELECTROGALVANIZING MACHINE OPERATORS; PLASTICS PLATERS; ELECT ROPLATERS; ETC.): Set up or set up and 

operate electrolytic plating or coating machines, such as continuous multistrand electrogalvanizing machines, to coat metal or 
piaSiic pruuucis eieciroiyTiCaiiy wiin ^nrurniurn, uuppor, udi/ ti, ui uirwi moidi lu pruviuc; pruic^uuvc? ui uc;w/Uiduvc; ouriduc;o u' 
to build up worn surfaces according to specifications. 




919173 


ELECTROLYTIC PLATING AND COATING MACHINE OPERATORS AND TENDERS, METAL AND PLASTIC 
(PRODUCTION PLATERS; MATRIX PLATERS; ETC.): Operate or tend electrolytic plating or coating machines, such as 
zinu-pidiiny maCnines ana dnuaiziny md^nines, lu uudi moidi ui pidbiiu piuuuuis t?ic(-riiwiyin-raiiy wiin v/iiiunnuiii, ^mv/, v/uppci, 
cadmium, or other metal to provide protective or decorative surfaces or to build up worn surfaces according to specifications. 




919213 


HEATING EQUIPMENT SETTERS AND SET-UP OPERATORS, METAL AND PLASTIC (INDUCTION MACHINE SETTERS; 
FLAME-HARDENING MACHINE SETTERS; ETC.): Set up or set up and operate heating equipment, such as heat treating 

#1 i^n^/^Ac flarv\A liorHAnin/^ mo^HinAC onH inHi lotion rmsf^hmoc tKst snnAst or Host trost imotsl oHior^tc s^r^orHmn to 

Turnaces, name'riaroening mdunines, ano inuuuuun rnduniriad, indi dnncdi ur riodi'^ucdi riic^idi uujt^uio auuuiuiiiy \o 
specifications. 




919283 


HEAT TREATING, ANNEALING, AND TEMPERING MACHINE OPERATORS AND TENDERS, METAL AND PLASTIC 
(TEMPERERS; CASE HARDENERS; FLAME-HARDENING MACHINE OPERATORS; ETC .): Operate or tend machines, such 
as Turnaces, Dams, Tiame-naroening macnines, ano eiecironic inaucT'on mdunineb, lo iiaruen, dnnt^di, dna nedi-iredi mt^idi 
products or metal parts. 




919323 


FURNACE OPERATORS AND TENDERS (OPEN HEARTH FURNACE OPERATORS; CUPOLA TENDERS; OXYGEN 
FURNACE OPERATORS; ETC.): Operate or tend furnaces, such as gas, oil, coal, electric arc or electric induction, 
open-hearth, or oxygen furnaceb, \o melt and refine metal prior to casting or to produce specified types of steel Exclude heat 
treatirg and related furnace operators. 




919353 


• ALL OTHER METAL AND PLASTIC MACHINE SETTERS, OPERATORS, AND RELATED WORKERS ^^^^^^^^^^^^H^^^^H 


ALL OTHER METAL AND PLASTIC (CUT, FORM, FABRICATE OR PROCESS) MACHINE SETTERS AND SET-UP 
OPERATORS: Include all other workers in this category not classified separately above. Please identify in Section V (at the 
end of this form) all occupations Included in this category that are numerically important and require substantial training, or are 
emerging due to technological changes in your industry. 




921973 


ALL OTHER METAL AND PLASTIC (CUT, FORM, FABRICATE OR PROCESS) MACHINE OPERATORS AND TENDERS 
(COMPRESSION OR INJECTION MOLDING MACHINE OPERATORS; ETC.): Include all other workers in this category not 
classified separately above. 




921983 



25 



12G 




22 



EMPLOYMENT BY OCCUPAriON 



Occupations 


Number of Employtos 


OfflcaCodi 


• SELECTED PRINTING, BINDING, AND RELA TED WORKERS 


PRINTING PRESS MACHINE SETTERS AND SET-UP OPERATORS: Set up or set up and operate various types of printing 
machines, such as offset lithographic presses, letter or letterset presses, flexographic presses, or gravure presses to produce 
printed material such as books, manuals, or pamphlets. 




925103 


SCREEN PRINTING MACHINE SETTERS AND SET-UP OPERATORS: Set up or set up and operate screen printing machines 
to print designs onto articles and materials, such as glass or plastic containers or ware, cloth, and paper 




925243 


ALL OTHER PRINTING RELATED SETTERS AND SET-UP OPERATORS: Include all other workers in this category not 
classified separately above Please identify in Section V (at the end of this form) all occupations included in this category that 
are numerically important and require substantial training, or are emerging due to technological changes in your industry 




925293 


PRINTING PRESS MACHINE OPERATORS AND TENDERS: Operate or tend vanous types of pnntmg machines, such as 
offset lithographic presses, letter or letterset presses, flexographic or gravure presses to produce pnnt on paper or other 
materials such as plastic, cloth, or rubber. 




925433 


• OTHER MACHINE SETTERS, OPERA TORS, AND RELA TED WORKERS 




ELECTRONIC SEMICONDUCTOR PROCESSORS (CRYSTAL FINISHERS; CRYSTAL LAPPERS; CHEMICAL ETCH 
OPERATORS; CRYSTAL GROWERS; DIFFUSION FURNACE OPERATORS; ETC.): Include workers who process materials 
used in manufacture of electronic semiconductors: load semiconductor material into furnace; saw formed ingots into segments; 
load individual segment into crystal growing chamber and monitor controls; locate crystal axis in ingot using x-ray equipment 
and saw ingots into wafers; clean, polish, and load wafers into series of special purpose furnaces, chemical baths, and 
equipment used to form circuitry and change conductive properties. May scnbe or separate wafer into dice. 




929023 


COATING, PAINTING, AND SPRAYING MACnINc bcTTtnb ANU btT-Ur UrtnAiUno. oei up or sei up ana operaie 
machines to coat or paint any of a wide variety of products, such as food products, glassware, cioth, ceramic, metal, plastic, 
paper, and wood products, with lacquer, silver and copper solution, rubber, paint, varnish glaze, enamel, oil, or rustproofing 
materials. Exclude setters and set-up operators who coat or plate metal or plastic with metal using electrolytic or 
nonelectrolytic processes. 




929513 


COATING, PAINTING, AND SPRAYING MACHINE OPERATORS AND TENDERS: Coating Machine Operators or Tenders: 
Operate or tend machines to coat any of a wide vanety of items, such as coating food products with sugar, chocolate and 
butter, coating paper and paper products with chemical solutions, wax, and glazes, or coating fabric with rubber or plastic. 
Painting and Spraying Machine Operators and Tenders: Operate or tend machines to spray or paint decorative, protective, or 
other finish or coating, such as adhesive, lacquer, painl, stain, latex, preservative, or oil, to any of a wide variety of items or 
matenals, such as wood and wood products, ceramics, and glass. This occupation includes workers who apply coating or finish 
to products with solutions or matenals preparatory to consumer use or further processing. 




929533 


CLEANING, WASHING, AND PICKLING EQUIPMENT OPERATORS AND TENDERS: Operate or tend machines to w^sh or 
clean items, such as barrels or kegs, glass products, tin plate surfaces, dried fruit, pulp, animal stock, coal, manufactured 
articles, plastic, or rubber, to remove irr.purities preparatory to further processing. 




929583 


CRUSHING, GRINDING, MIXING, AND BLENDING MACHINE OPERATORS AND TENDERS (DEBURRING MACHINE 
OPERATORS; MIXING TUMBLER OPERATORS; COATING MIXER TENDERS; ETC.): Crushing, Grinding, and Polishing 
Machine Operators and Tenders' Operate or tend machines to crush or gnnd any of a wide variety of materials, such as coal, 
glass, plastic, dned fruit, gram, stone, chemicals, food, or rubber, or operate or tend machines that buff and polish materials or 
products, such as stone, glass, slate, plastic or metal tnm, bowling balls, or eyeglasses. Mixing and Blending Machine 
Operators and Tenders: Operate or tend machines to mix or blend any of a wide vanety of materials such as spices, dough 
batter, tobacco, fruit juices, chemicals, livestock feed, food products, color pigments, or explosive ingredients 




929653 



23 



128 



8 

EMPLOYMENT BY OCCUPATION 


OccufMitlont 


numoer oi employees 


UrnCe WOiie 


PACKAGING AND FILLING MACHINE OPERATORS AND TENDERS (PRODUCTION PACKAGERS; ETC.): Operate or tend 
machines, such as filling machines, casing running machines, ham rolling machines, preservative filling machines, baling 
machines, wrapping machines, and stuffing machines, to prepare industrial or consumer products, such as gas cylinders, meat 
and other food products, tobacco, insulation, ammunition, stuffed toys and athletic equipment, and uptiolstered pads, as end 
products or for storage arnl shipment.- 




929743 


ALL OTHER MACHINE SETTERS AND SET-UP OPERATORS: Include all other workers in this category not classified 
separately above. Please identify in Section V (at the end of this form) all occupations included in this category that are 
numerically important and require substantial training, or are emerging due to technological changes in your industry. 




929973 


ALL OTHER MACHINE OPERATORS AND TENDERS (SEWING MACHINE OPERATORS; ETC.): Include all other workers in 
this category not classified separately above. Please identify in Section V (at the end of this form) all occupations included in 
this category that are numerically important and require substantial training, or are emerging due to techrjological charjges in 
your industry. 




929983 




HAND WORKING OCCUPATIONS, INCLUDING ASSEMBLERS AND FABRICATORS: Include woriers who 
perform hand assembling, fabricating, finishing or other handwork. This category Includes a wide 
variety of handwork in addition to assembling, such as welding, cutting, molding, painting, gririding and 
sewing. Although precision assembling is included in this category, workers performing other types of 
precision handwork such ae patternmaking, precision molding, layout, tailoring, design painting and 
butchering are excluded and should be reported in the eariier "Precision" category. 






• PRECISION ASSEMBLERS 


MACHINE BUILDERS AND OTHER PRECISION MACHINE ASSEMBLERS (MACHINE BUILDERS; ETC.): Construct, 
assemble, or rebuild machines or equipment, such as engines, turbines, construction, oil field, rolling mill, textile, woodworkir>g, 
paper, printing, food wrapping machinery, or office machines. Fit or assemble components or subassemblies. Install movir>g 
parts and assemble system of gears by aligning and meshing gears in gearbox. May test or assist in testing operation of 
completed product. 




931053 


ELECTROMECHANICAL EQUIPMENT ASSEMBLERS- PRECISION (SERVOMECHANISM ASSEMBLERS; WAVE GUIDE 
ASSEMBLERS; ADP ELECTROMECHANICAL EQUIPMENT ASSEMBLERS; ETC.): Assemble, test, and prepare 
electromechanical equipment or devices, such as servomechanisms, gear trains, gyros, dynamometers, ejection seat 
mechanisms, wave guides, magnetic drums, tape drives, punched-card reading devices, brakes, control linkage, actuators, and 
geartx)x mechanisms according to specifications. 




931113 


ELECTRICAL AND ELECTRONIC EQUIPMENT ASSEMBLERS- PRECISION (TRANSFORMER ASSEMBLERS; ETC.): 

Assemble or modify prototypes or final assemblies of electrical or electronic equipment, such as missile control systems, radio 
and test equipment, computers, machine-tool numerical controls, radar, sonar, and telemetering systems, or appliances. 
Include workers who primarily assemble electrical systems for machinery. 




931143 


ALL OTHER PRECISION ASSEMBLERS: Include all oth.ar workers in this category not classified separately above. Please 
identify In Section V (at the end of this form) all occupations included in this category that are numerically important and 
require substantial framing, or are emerging due to it^cnnological char^ges in your industry 




931973 


130 
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EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees loffice Code 


• OTHER HAND WORKERS, INCLUDING ASSEMBLERS AND FABRICA TORS ^^^^^^^^^^^^^^^^^H 


MACHINE ASSEMBLERS (VENDING MACHINE ASSEMBLERS; MACHINE SUBASSEMBLERS; AIR-CONDITIONING COIL 
ASSEMBLERS; ETC.): Include Machine Assemblers who perform work at a le\ el less than that required of the precision level 
Include such occupations as Air Conditioning Coil Assemblers, Ball Bearing Ring Assemblers, Fuel Injection Assemblers, and 
Subassemblers- 




939023 


ELECTRICAL AND ELECTRONIC ASSEMBLERS (ELECTRONIC WIRERS; ELECTRIC MOTOR WINDERS OR 
ASSEMBLERS; ELECTRONIC SCALE SUBASSEMBLERS; CAPACITOR ASSEMBLERS; BATTERY ASSEMBLERS; ETC.): 
Include Electncal and Electronic Assemblers who perform work at a level less than that required of the prec.sion level Include 
such occupations as Electronic Wirers, Armature Connectors, Electric Motor Winders, Skein Winders, Carbon Brush 
Assemblers, Battery and Battery Parts Assemblers, Electnc Sign Assemblers, and Electncal and Electronic Subassemblers 




939053 


COIL WINDERS, TAPERS, AND FINISHERS: Wind wire coils by the use of coil winding machines, used in the manufacturing 
of electrical components, such as resistors and transformers, and electncal equipment, such as field cores, bobbins, and 
armature cores, and by the use of coil making machines to form coils for electrical motors, generators, and control equipment 




939083 


WELDERS AND CUTTERS (LEADBURNERS; ARC-CUTTERS; WELDER-FITTERS; TACK WELDERS; ETC.): Use hand 
welding and flamecutting equipment, such as arc welders, gas welders, and gas torches, to weld together metal components 
of such products as pipelines, automobiles, boilers, and ships, or join together components of fabncated sheet metal 
assemblies, or cut, tnm, or scarf metal objects to dimensions as specified by layout, work orders, or blueprints 




939143 


SOLDERERS AND BRAZERS (RESISTANCE BRAZERS; SOLDERER-DIPPERS; ULTRASONIC SOLDERERS; ETC.): Join 
together rnotal parts, components of metal products, or fill holes, indentations, and seams of fabricated metal products using 
hand soldenng and brazing equipment according to specification of job order, work layout, or bluepnnts 




939173 


GRINDING AND POLISHING WORKERS, HAND (METAL MOLD DRESSERS; GRINDER-CHIPPERS; FILERS; SANDERS 
AND BUFFERS; STONE POLISHERS; WOOD SANDERS; ETC.): Gnnd and polish using hand tools or hand held power tools 
a wide vanety of metal, stone, clay, plastic, and glass objects or parts Include such occupations as Gnnders and Chippers. 
Polishers and Buffers, Metal Sanders and Finishers, Glass Grinders and Polishers, and Plastic Buffers and Finishers Exclude 
precision level workers 




939533 


ASSEMBLERS AND FABRICATORS- EXCEPT MACHINE, ELECTRICAL, ELECTRONIC, AND PRECISION: Assemble 
and/or fit together parts to form complete units or subassemblies at a bench, conveyor line, or on the floor Work may involve 
the use of hand tools, power tools and special equipment in order to carry out fitting and assembly operations included m this 
occupation are assemblers whose duties are of a non-prectsion nature Exclude electncal, electronic, machine and precision 
assemblers, and workers who perform specialized operations exclusively as a part of assembly operations, such as rivatmg, 
welding, soldering, machining, or sawing 


■ — ■ 


939563 


ALL OTHER HAND WORKERS (PORTABLE MACHINE CUTTERS; HAND MOLDERS AND CASTERS; ETC.): Include all 

other workers in this category not classified separately above Please identify m Section V (at thn end of this form) all 
occupations included in this category that are numerically important and require substantial training or are emerging due to 
technological changes in your industry 


, 


939993 


PLANT AND SYSTEM OPERATORS 

PLANT AND SYSTEM OCCUPATIONS (STATIONARY ENGINEERS; ETC.): Include workers who control or operate systems 
of machines or entire processes through use cf control panels or centralized controls Plan* and System Operators control 
such systems as chemical, petroleum, or water treatment systems 




950003 
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EMPLOYMENT BY OCCUPATION 



Occupations 


Number of Employees 


Office Code 




TRANSPORTATION AND MATERIAL MOVING MACHINE AND VEHICLE OPERATORS: Include in this 
group workers who operate or control vehicles used to transport people or materials. Also included 
are transportation related workers such as Bridge Tenders, Service Station Attendants, and Parking Lot 
Attendants. Material moving also includes operation of equipment such as conveyors, pumps, cranes, 
and hoists. 








• TRANSPORTA T/ON EQUIPMENT OPERA TORS 






TRUCK DRIVERS, HEAVY OR TRACTOR TRAILER: Drive tractor-trailer combination or truck with a capacity of more than 3 
\or\z to transport and deliver goods, livestock, or materials in liquid, loose or packaged form May be required to unload truck 




971023 


TRUCK DRIVERS, LIGHT- INCLUDE DELIVERY AND ROUTE WORKERS: Drive truck with a capacity under 3 tons 
drive light truck to deliver or pick-up merchandise and load and unload truck 


May 




971053 


ALL OTHER TRANSPORTATION AND RELATED WORKERS: Include all other workers in this category not classified 
separately above 




978993 


• MA TERIAL MOVING EQUIPMENT UPERA TORS 




INDUSTRIAL TRUCK AND TRACTOR OPERATORS (FORKLIFT TRUCK OPERATORS; ELECTRIC TRUCK OPERATORS; 

ETC.): Operate gasoline or electric powered industrial trucks or tractors equipped with fork lift, elevated platform, or trailer hitch 
to move materials in an establishment, warehouse, storage yard, factory, or at a construction site Exclude Logging Tractor 
Operators 




979473 


CONVEYOR OPERATORS AND TENDERS (EXCLUDE LOADERS AND FEEDERS): Control or tend conveyors or conveyor 
systems that move materials or products to and from stockpiles, processing stations, departments, vehicles, and underground 
workings May control speed and routing of materials or products 




979513 


ALL OTHER MATERIAL MOVING EQUIPMENT OPERATORS: Include all other workerc in this category not classified 
separately above 




979993 




HELPERS, LABORERS, AND MATERIAL MOVERS. HAND- EXCLUDE AGRICULTURE AND FORESTRY 
LABORERS: Include workers performing non-machine tasks generally of a routine nature. These 
workers help the production, construction, operating, and maintenance workers covered in the earlier 
sections. Although they do not operate or tend the machinery or equipment directly, these workers 
assist in the work of the establishment by machine feeding and offbearing, moving materials 
(manu^illy), or loading and unloadir^g. They may also clean and wash vehicles and equipment. 
Handworkers (see earlier section) are distinguished from the workers in this group because they are 
involved directly in the making of a product. 






MECHANIC AND REPAIRER HELPERS: Help mechanics and repairers in maintenance, parts replacement, and repair of 
vehicles, industrial machinery, and electrical and electronic equipment Perform duties such as furnishing tools, materials and 
supplies to other workers, cleaning work area, machines, and toots, and holding materials or tools for other workers 




981023 


MACHINE FEEDERS AND OFFBEARERS: Feed materials into machine or remove materials from machines or equipment that 
IS automatic or tended by other workers 




985023 


FREIGHT, STOCK, AND MATERIAL MOVERS, HAND (MATERIAL HANDLERS; ETC.): Include workers who move materials 
manually Freight, stock and material movers (hand) work in a variety of settings such as warehouse**, production areas, 
stockrooms, or shipping departments 




987003 
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EMPLOYMENT BY OCCUPATION 



Occupations 

HAND PACKERS AND PACKAGERS: Pack or packagi> by haiul n wulf vaiioly oi pK)(iu» ts .uul m.it.Mf.iK / h,dr w.)rk.M« 
wnose jobs Require more than minimum irainirig 

ALI OTHER HELPERS, LABORERS, AND MATERIAL MOVERS. HAND (MACHINE OPLRATlVF HELPtHS Vf HICl I 
^ WASHERS AND EQUIPMENT CLEANERS; ETC ): UM. all otluu worko.s n, th.s < .t.ujo.y nnl . L... H ...p.-.trly 1 v! 



Numt)Or of I mployeos 



Office Code 
989023 

989993 



OVLRALL TOTAL Oh fMPLOYMfNT 

(Sum of MOM-shndod hoxos) 

(llii'» t)V(M.ill lol.il tNi)|)loyi!)(Mil 'JuiiiM .UjUN' wjlh \\r\u I ) on |),hjr I ) 



6360 



er|c 



I3i; 



8 



INDEX OF OCCUPATIONAL Tl 

ACCOUNTANTS AND AUDITORS 4 

ADJUSTMENT CLERKS 11 

ADMINIC'iRATIVE SERVICES MANAGERS 3 

AGRICULTURAL. FORESTRY, FISHING AND RELATED OCCUPATIONS 15 

ASSEMBLERS AND FABRICATORS- EXCEPT MACHINE. ELECTRICAL ELECTRONIC AND PREClStON 25 

BILLING. COST AND RATE CLERKS 12 

BOOKKEEPING. ACCOUNTING AND AUDITING CLERKS 12 

BUDGET ANALYSTS 5 

CARPENTERS 18 

CHEMICAL ENGINEERS 6 

CHEMICAL TECHNICIANS AND TECHNOLOGISTS EXCEPT HEALTH 0 

CHEMISTS. EXCEPT BIOCHEMISTS 8 

CIVIL ENGINEERING TECHNICIANS AND TECHNOLOGISTS 7 

C;VIL ENGINEERS. INCLUDING TRAFFIC 6 

CLEANING WASHING AND PICKLING EQUIPMENT OPERATORS AND TENDERS 23 

COATING PAINTING. AND SPRAYING MACHINE OPERATORS AND TENDERS 23 

COATING PAINTING AND SPRAYING MACHINE SETT^'RS AND SET-UP OPERATORS 23 

COIL WINDERS TAPERS AND FINISHERS 25 

COMBINATION MACHINE TOOL OPERATORS AND TENDERS. METAL AND PLASTIC 21 

COMBINATION MACHINE TOOL SETTERS AND SET UP OPERATORS METAL AND PLASTIC 21 

COMPUTER OPERATORS. EXCEPT PERIPHERAL EQUIPMENT 12 

COMPUT£:R PROGRAMMER AIDES 8 

COMPUTER PROGRAMMERS 8 

( DNVEYOR OPERATORS AND TENDERS 26 

COST ESTIMATORS 5 

CRUSHING. CRINDING MIXING AND BLENDING MACHINE OPERATORS AND TENDERS 23 

DATA ENTRY KEYCRS. EXCEPT COMPOSING 12 

DATA PROCESSING EQUIPMENT REPAIRERS 17 

DESIGNERS. EXCEPT INTERIOR DESIGNERS 4 

DRAFTERS 7 

DRILLING AND BORING MACHINE TOOL S*' ^ ERS AND SET-UP OPERATORS. METAL AND PLASTIC 20 

ELECTRIC MOTOR. TRANSFORMER. AND hLwATED REPAIRERS 17 

ELECTRICAL AND ELECTRONIC ASSEMBLERS 25 

ELECTRICAL AND ELECTRONIC ENGINEERING TECHNICIANS AND TECHNOLOGISTS 7 

ELECTRICAL AND ELECTRONIC ENGINEERS 6 

ELECTNiCAL AND ELECTRONIC EQUIPMENT ASSEMBLERS- PRECISION 24 

ELECTRICIANS 18 

ELECTROLYTIC PLATING AND COATING MACHINE OPERATORS AND TENDERS METAL AND PLASTIC 22 
ELECTROLYTIC PLATING AND COATING MACHINE SETTERS AND SET UP OPERATORS METAL AND PLASTIC 22 

ELECTROMECHANICAL EQUIPMENT ASSEMBLERS- PRECISION 24 

ELECTRONIC HOME ENTERTAINMENT EQUIPMENT REPAI ERS 17 

ELECTF '^'"C SEMICONDUCTOR PROCESSORS 23 

ELECTRONICS REP VIRERS. COMMEHCIAL AND INDUSTRIAL EQUIPMENT 17 

ENGINEERING. MATl'^MATICAL. AND NATURAL SCIENCES MANAGERS 3 

FILE CLERKS 11 

FINANCIAL MANAGERS 3 
FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- CLERICAL AND ADMINISTRATIVE SUPPORT 

OCCUPATIONS . 11 

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- HELPERS. LABORERS. AND MATERIAL MOVERS 

HAND 16 

FIRST LINE SUPERVISORS AND MANAGER/SUPLRVISDRS- MECHANICS. INSTALLERS. AND REPAIRERS IS 

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- PRODUCTION AND OPERATING WORKERS 15 

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- SALES AND RELATED OCCUPATIONS 10 

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- SERV'CE 14 

FIRST LINE SUPERVISORS AND MANAGER/SUPERVISORS- ] lANSPDRTATIDN AND MATERIAL MOVING 

MACHINE AND VEHICLE OCCUPATIONS 16 

FOOD AND BEVERAGE PREPARATION AND SEI- E OCCUPATIONS 14 

FORGING MACHINE ScTTERS AND SET-UP OPERmTORS. METAL AND PLASTIC 20 

FRCIGHT STOCK. AND MATERIAL MOVERS. HAND 26 

FURNACE OPERATORS AND TENDERS 22 

GENERAL MANAGERS AND TOP EXECUTIVES 4 

GENERAL OFFIf^ CLERKS 12 

GRINDING AND UlSHING WORKERS. HAND 25 
GRINDING. LArr-tHG. AND BUFFING MACHINE TOOL SETTERS AND SCT UP OPERATORS. METAL AND PLASTIC 20 

GUARDS ANP sr. ATCH GUARDS 14 
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AND PAGE NUMBERS 



HAND PACKERS AND PACKAGERS _ .„„ „„ „ „ 27 

HEALTH PRACTITIONERS, TECHNOLOGISTS, TECHNICIANS, AND RELATED HEALTH OCCUPATIONS 9 
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i^US Govtrnmtnt ^intint Offict I9tt-491>S43/4I2I2 



federally employed 

scientific and technical personnel 



purpose and 
background 

The National Science Foundation 
(NSF) maintains a data base on Federal 
civilian scienfasts and engineers, support 
personnel (technicians), and individuals 
whose highest degree is in a science 
and engineering (S/E) field but who work 
in non-S/E jobs. The data, based on 
tabulations from the Central Personnel 
Data File of the Office of Personnel 
Management (OPM), provide insight 
into the Federal sector's requirements 
for and utilization of Ihese workers. The 
data are useful for evaluating the impacts 
of proposed changes in federal personnel 
policies and prachces 

data content 

As Federal workers enter on duty, 
separate, or otherwise change status their 
agencies must notify OPM on Standard 
Form 50. The variables now available 
(October 1985) on the file cover occu- 
pational classification, functional class- 
ification, employing agency, field and 
level of hignest degree, year of birth. 



salary, grade and step, work activity, 
work location by State, sex. age, minonty 
group status, management/supervisory 
status, and entry-on-duty date. 

sample design 

Since 1981, NSF tabulations have been 
based on the Central Personnel Data 
File (CPDF) of OPM. Previous tabu- 
lations were based on the White Collar 
Survey of Federal civilian personnel 
maintained by OPM. Employing agency 
and occupational classifications are fully 
reported, most other variables on the 
file have an 80-percent oi higher re- 
sponse rate. 

Data are not available for the Central 
Intelligence Agency, the National Secu- 
rity Agency, the District of Columbia 
Government, the Postal Service (since 
1981), and for some small offices within 
the Legislative Branch of Government 
such as the Congressional Budget Office 
and the Government Printing Office. 

data availability 

Complete Federal data are available 
for 1P81 and 1983-85. The white collar 



data were first published by NSF in 1954 
and covered detailed occupation and 
agency. Salary data became available 
in 1964; work activity in 1969; educational 
and State data in 1973; sex, age, grade 
and step, and minority group data in 
1976; management/ supervisory status, 
and entry-on-duty date in i981. 



data access 

Summary statistical tables are available 
on diskettes prepared for use on an IBM- 
compatible microprocessor. In addition, 
data tapes for 1981 and 1983-85 c.re 
available subject to restrictions of the 
Pnvacy Act of 1976 which requires OPM 
agreement for data release Further 
information may be obtained from: 

Mr John Tsapogas 

Division of Science Resources 

Studies 
Government Studies Group 
National Science Foundation 
1800 G Street N W., Rm. L602 
Washington, D.C. 20550 
(202) 634-4636 
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foreign scientists and engineers 



purpose and 
background 

Scientists and engineers entering the 
United States as immigrants have aver- 
aged about 10,000 yearly since 1976. 
The National Science Foundation (NSF) 
maintains a data base on the annual 
inflows of these personnel, and period 
ically publishes the data and analysis of 
trends. The impact of immigration laws 
are also examined. 

data content 

Data are compiled by the U.S. Immi- 
gration and Naturalization Service 
of the U. S. Department of Justice as 
part of its overall statistics program Data 
available since 1965 cover major occu- 



pational group, country of birth and of 
last residence (one year or more), age, 
sex, State of intended residence, and 
change-of-status from nonimmigrant to 
immigrant while already living in the 
United States 

sample design 

The data represent the total annual 
flow of foreign scientists and engineers 
admitted to the United States for pur- 
poses of permanent legal residence. 
Tl^ese personnel have the nght to apply 
for U. S. citizenship at some future time 

data availability 

Trend data for 1966-78 and 1982-86 
for occupational group, worker certifi- 



cation, change-of-status and other 
characteristics are available. Data for 
1979-81 are unavailable. 

data access 

Summary statistical tables are available 
on diskettes prepared for use on IBM- 
compatible microprO( essor. Inquiries 
should be addressed to. 

Ms Nancy Conlon 
Division of Science Resources 
Studies 

Scientific and Technical Personnel 

Characteristics Studies Group 
National Science Foundation 
1800 G Street, N.W., Rm. L611 
Washington, D.C. IC^SO 
(202) 634-4664 
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federal funds for research and development 



purpose and 
background 

The Federal Funds for Research and 
Development Survey, conducted annu- 
ally since fiscal year (FY) 1952, provides 
comprehensive stahshcal informahon on 
the size and scope of Federal agency 
funding for research and development. 

survey instrument 

Each agency provides data for three 
years: actual funding for the prior fiscal 
year, as well as estimates for the current 
and next fiscal year. These estimates 
are based on funding levels contained 
in the Federal budget document. Most 
data are collected in terms of obligahons, 
alHiough selected portions of the survey 
inquire about funding in outlay terms. 
The research and development (R&D) 
data are classified by character of work, 
type of performer, science and engi- 
neering (S/E) field, geographic (State) 
distribution, and R&D plant 

A copy of the FY 1985 survey, cover- 
ing the years 1985, 1986, and 1987 is 



reproduced on the following pages The 
data, for the most part, were collected 
using a diskette-based microcomputer 
data entry system called PCSURVEY 



sample design 

Data ar? collected from all Federal 
agencies funding research and develop- 
ment, with a response rate of 100 percent 



diata availability 

The Federal Funds Survey is con- 
ducted annually and has continued 
without interruption since FY 1952 
Time-series data are available for re- 
search and development by agency, 
character of work, and performer for 
the penod beginning with FY 1955. Data 
on Federal obligations for research by 
agency and detailed S/E field are available 
from FY 1967; Federal obligations for 
research to universities and colleges by 
agency and detailed S/E field begin in 
FY 1973 



data access 

Summary statistical tables of data from 
this survey a e available on diskettes 
prepared for ubc on an IBM -compatible 
microprocessor Federal Funds survey 
data are also available in hard copy. 
Inquiries should be addressed to: 

Ms Vanessa Richardson 
Division r/ Science Resources 

Studies 
Government Studies Group 
National Science Foundation 
1800 G Street, N.W, Rm. L602 
Washington, D C. 20550 
(202) 634-4636 

The data are also available on mag- 
netic tape from 

Ms Roweena Bowen 
Moshman Associates, Inc 
6400 Goldsboro Road 
Bethesda, Maryland 20817 
(301) 229-3000 

Prior-year data as reported in earlier 
Federal Funds reports do not reflect 
subsequent reclassification changes and 
should not be used. 
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ANNUAL SURVEY OF FEDERAL FUNDS FOR RESEARCH AND DEVELOPMENT 



Fiscal Years 1985, 1986, AND 1987 

II^TRODUCTION 

This annual survey is conducted to measure Federal support of, and 
participation in, national scientific activities in terms of obligations 
and outlays. The results of this survey will be available in the 
Federal Funds for Research and Development series. Volume XXXV. 

In this survey, d ta are to be provided for fiscal years 1985, 1986, and 
1987 covering funding support in the areas of research, development, and 
R&D plant. No new questions have been added. The scope of the survey 
remains identical with the scope of last year's survey, as follows: 

» Obligations and outlays, in summary fon.i, for research and 
development and R&D plant. 

« Obligations for total research, basic research, and applied 
research, by field of science. 

» Obligations for total research, basic research, and applied 
research performed at universities and colleges, by field of 
science . 

» Obligations for total research, basic research, applied research, 
and development, by performer. 

» Obligations for total research and development and basic 
research, by foreign country. 

» Obligations for R&D plant by performer of the research and 
development supported. 

» Obligations for research and development and R&D plant, by State 
and performer or performer supported. 

Repc cs from Federal agencies should originate from all organizational 
subdivisions supporting research, development, or R&D plant. 

Please rec^d the instructions carefully before completing the survey. 
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INSTRUCTIONS FOR COMPLETING THE SURVEY 



will be submitted using the enclosed 
system PCSURVEY. PCSURVEY is diskette 

designed for use in the "A" drive of any IBM 
compatible microcomputer system. It is a user-friendly, 
system with extensive built-in instructions and HELP 
Detailed instructions in the use of PCSURVEY have been 
the survey package. Members of the NSF staff are ready to 
clarifying the instructions and to discuss any problems that 
their application. 



Responses to the survey 
microcomputer data entry 
based system that has been 
PC or IBM 
menu-dr i ven 
facilities, 
included in 
assist in 
may arise in 



Although a computer -genera ted copy of the submission forms has been 
included in this package, it is not necessary to return a paper copy of 
the survey to NSF. These forms are to be used as preliminary work 
tables and to assist in intra-agency data collection. Additional copies 
of the instructions and tables are available upon request. 

Agencies that do not have access to an IBM PC or IBM compatible 
microcomputer and ;^re unable to complete the survey using PCSURVEY 
should contact the National Science Foundation. 



All inquiries should be made toi 



Ms. Vanessa Richardson 
Government Studies Group 
(202) 63A-^i636 



Comments and 
questionnaires 



recommendations 
are solicited . 



for formulating ant) refining future 



When returning the original diskette to NSF (in the enclosed mailer), 
please enclose with the diskette the name and phone number of the 
individual with whom survey matters may be discussed. 
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GENERAL CONCEPTS AND DEFINITIONS 



IZ luJiey?"' concepts and definitions are applicable throughout 



I. An iflcncv Is an organization of the Federal Government whose 
0 ^oiorL ''^r"*''' President. rSe Ll^Jar" 

is aJso l^cludfr'; "'^r '"'""'^ congress^ 

organlzatiin^J un?. . Subdivision refers to any 

dJvJcJnn * °^ " reporting agency, such as a bureau, 

division, office or service. ""-u, 

??gi??"";hown""fnr "y^^"'? r^ePorted should be consistent with 
figures shown for fiscal years 1985, 1986, and 1987 appearing in 

Thg Budget of the ii , ited st.f.c .=».»^»nin r nt fi.c.i vlL 

?Jscai*'u«!r''7Jftc"*'T.^'"*' transactions that occurred in 

liouJj / ^' """^ estimated for 1986 and 1987. The data 

Should Include all Federal funds available to an agency that the 

""J'funSs^r^d i: '"^T"' '° dlrect^appropJlation^s': 
nfhfr ! ? special account receipts, corporate Income, 

other sources. Including funds appropriated to the President. 



or 



IStlaJs ^nr Ik ; ^"'^ '"^""^'^ '^^f^"* Obligations or 

auJiorized nr I '^^''^^^^'^^ °f "hen the funds were originally 

!nn.r ? . and regardless of whether or not they were 

spec nv%orr:'''''H in the agency^S 'budge? 

specifically for research, development, or R&D plant. 

ouJJaJr"^!;/"'"''' i"''::'" reporting of obligations or 

rllllrly. I amounts transferred to other agencies for support of 
research and development. The receiving agencies are not to report 
\. Z^^':^"^ Similarly, a subdivision of an agency 

rin^rJC''"'r\r""''' * " ''""^^^'^ Subdivision within °Lt agency 
reports such obligations or outlays as its own. agency 

Obligations and outlays for work performed tor an agency in foreign 
Purp i c! di;a"'';'%''' ^^'^il^i^l. to the'agenci%or tJ?s 

?o"r"9n'cui?:;cy'p?ogr'am"s! "^^^^^^^ appropriated for special 
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III. Research, development. and R&D Plant include all directs 

incidentals or related costs resulting fromr or necessary to^ 
performance of research and developments and costs of R&D plant as 
defined belowr regardless of whether the research and development 
are performed by a Federal agency ( intramurally ) or performed by 
private individuals and organizations under grant or contract 
(extramurally) • Research and development exclude routine product 
testing* quality control* mapping and surveys, collection of 
general-purpose statistics* experimental production, and the 
training of scientific personnel. 



A. Research is systematic study directed toward fuller 
scientific knowledge or understanding of the subject studied. 
Ressarch is classified as either basic rr applied according to 
the objectives of the sponsoring agency. 



In basic research the objective of the sponsoring agency is to 
gain fuller knowledge or understanding of the fundamental 
aspects of phenomena and of observable facts without specific 
applications toward processes or products in mind. 



In applied research the objective of *iie sponsoring agency is 
to gain knowledge or understanding necessary for determining 
the means by which a recognized and specific need may be met. 



B . Development is systematic use of the knowledge or 
understanding gained from research. directed toward the 
production of useful materials* devices* systems* or methods* 
including design and development of prototypes and processes. 
It excludes quality control* routine product testing* and 
production . 



C. Demonstration activities that are part of research or 
development (i.e.* that are intended to prove or to test 
whether a technology or method does* in fact* work) should be 
included. Demonstrations intended primarily to make 
information available about new technologies or metiods should 
not be included. 
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Plant (R&D facilities and fixed equipment, such as 

reactors, wind tunnels, and particle accelerators) includes 
acquisition of, construction of, major repairs to, or 
alterations in structures, works, equipment, facilities, or 
land for use in R&D activities at Federal or non-Federal 
installations. Excluded from the R&D plant category are 
expendable or movable equipment (e.g. spectrometers, 
microscopes) and office furniture and equipmet.t. Also 
excluded are the costs of pre-design studies (e.g. those 
undertaken before commitment to a specific facility). These 
excluded costs should be reported under total conduct of 
research and development. Obligations for foreign R&D plant 
are limited to Federal funds for facilities located abroad and 
used in support of foreign research and development. 



^i^l'fS of ?gaence and enoineprina in this survey are divided 

into eight broad field categories, each consisting of a number of 
detailed fields. The broad fields are life sciences, psychology. 
Physical sciences, environmental sciences, mathematics and computer 
sciences, engineering, social sciences, and other sciences not 
elsewhere classified. The term not elsewhere classified (n.e.c.) 
IS to be used for multidisciplinary projects within a ' road field 
and for single-discipline projects for which a separate field has 
not been assigr3d. The following listing presents the fields 
grouped under each of the broad fields together with illustrative 
disciplines. (Additional information concerning fields of science 
and engineering is provided on page 17 under Reporting Guidelines 
for tables III, IV, and V). 



— scienggs consist of *ive detailed fields: biological 
(excluding environmental), environmental biology, 

agricultural, medical, and life sciences not elsewhere 
classified. The illustrative disciplines provided below under 
each of these detailed fields are intended to be guidelines, 
not sharp definitions; they represent examples of disciplines 
generally classified under each detailed field. A discipline 
under one detailed field may be classified under another 
detailed field when the major emphasis is elsewhere. Research 
in biochemistry could be reported as biological, agricultural, 
or medical, depending on the orientation of the project. 
Human biochemistry would be classified under biological, but 
animal biochemistry or plant biochemistry would be under 
agricultural. In no case should the research be reported 
under more than one field. No double counting is intended or 
allowed . 
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Biological iexcluding environmental )' 



anatomy; birchemist ry ; biology; biometry and 
biostatistics ; biophysics; botany; coll biology; 
entomology and parasitology; genetics; microbiology; 
neuroscience (biological); nutrition; physiology; 
zoology; other biological^ n.e.c* 



En V i r on men tal biology: 

ecosytem sciences; evolutionary biology; limnology; 

physiological ecology; population biology; 

population and biotic community ecology; 

systematics; other environmental biology^ n.e.c. 



Ai;r icul tural : 

a.*iroriOiTiy ; animal sciences; food science and 
te'Thnology; fish and wildlife ; forestry; 
horticulture; plant sciences; soils and soil 
science* phytopathology; phytoproduction ; 

agriculture^ general; other agriculture^ n.e.c. 



Medical : 

internal medicine; neurology; obstetrics and 
gynecology; ophthalmology; otolaryngology; 

pediatrics; preventive medicine; pathology; 
pharmacologv ; psychiatry; radiology; surgery; 
dentistry; pharmacy; veterinary medicine; other 
medical y n • e • c • 



Life sc iences , n.e.c. 



psychology deals with bahavior, mental processes* and 
individual and group characteristics and abilities. 
Psychology is divided into three categories: biological 
aspects* social aspects* and psychological sciences not 
elsewhere classified. Examples of the disciplines under each 
of these fields are as follows: 



Biological aspects : 



experimental psyc hology ; animal behavior; clinical 
psychology; comparative psychology; ethology 



- 7 - 




Social aspects: 



social psychology; educational, personnel, 
vocational psychology, and testing; industrial and 
e gineering psychology; development and personality 



Psycho I og i ca I sc i ences , 



n .e .c . 



PhVS i Cc^l SCaeng?S are concerned with understanding of the 

material universe and its phenomena. They comprise the fields 
of a^5tronomy, chemistry, physics, and physical sciences not 
elsewhere classified. Examples of disciplines under each of 
these fields are as follows: 



Astronomy : 

laboratory astrophysics; optical astronomy; radio 
astronomy; theoretical astrophysics; X-ray, 

Gamma-ray, neutrino astronomy 



Chemistry: 

inorganic; or gano-me tal lie ; organic; physical 
Phys ics : 

acoustics; atomic and molecular; cond<insed matter; 
elementary particle; nuclear structure; optics; 
plasma 

Physical sciences, n.e.c. 



Envirpninental sciences (terrestrial and extraterrestrial) 

are concerned with the gross nonbiological properties (with 
one exception) of the areas of the solar system that directly 
or indirectly affect man's survival and welf;ire; they comprise 
the fields of atmospheric sciences, geo-ijgical sciences, 
oceanography, and environmental sciences not elsewhere 
classified. The one exception is that obligations for studies 
pertaining to life in the sea or other bodies of water are to 
be ren^orted as support of oceanography and not biology. 
Examples of disciplines under each of these fields are as 
follows: 
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Atmospher ic sciences 



aeronomy; solar; weather modification; 

extraterrestrial atmospheres; meteorology 



Ceo logical sciences - 

engineering geophysics; general geology; geodesy and 
gravity ; geomagnetism ; hydrolcgy; inorganic 
geochemistry; isotopic geochemistry; organic 
geochemistry; laboratory geophysics; paleomagnetism ; 
paleontology; physical geography and cartography; 
seismology; soil sciences 



Oceanography : 

biological oceanography; chemical oceanography; 
physical oceanography; marine geophysics 



Environmental sciencesf n.e.c. 

Mathematics and computer sciences employ logical reasoning 
with the aid of symbols and are concerned with the development 
of methods of operation employing such symbols, and in the 
case of computer sciences, with the application of such 
methods to automated information systems. Examples of 
disciplines under these fields are as follows; 



Mat he ma I ics ' 

algebra; analysis; applied mathematics; foundations 
and logic; geometry; numerical analysis; statistics; 
topology 

Computer sciences ' 

programming languages; computer and information 
sciences (general); design, development, and 
application of computer capabilities to data storage 
and manipulation; information sciences and systems; 
systems analysis 

Mathemat ics and computer sciences, n.e.c. 

Engineering is concerned with studies directed toward 
developing engineering principles or toward making specific 
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principles usable in engineering practice. Engineering is 
divided into eight fields: aeronautical, ast ronautical , 
chemical, civil, electrical, mechanical, metallurgy and 
materials, and engineering not elsewhere classified. Examples 
of disciplines under each of these fields are as follows: 



Aeronautical : 

aerodynamics 



Astronaut ical : 

aerospace; space technology 



Chemica I : 

petroleum; petroleum refining; process 



Civil: 

architectural; hydraulic; hydrologic; marine; 
sanitary and environmental; structural; 

transportation 



E lectr ice I : 



communication ; electronic; power 



Mechanical : 

engineering mechanics 

Metal lur gy fi mater ialsi 

ceramic; mining; textile; welding 



Eng ineer ing , n .e ,c . 



agricultural ; bioengineering; biomedicf^l; industrial 
and management; nuclear; ocean engineering; systems 



S.rz£ial science? are directed toward an understanding of the 

behavior of social institutions and groups and of individuals 
as members of a group. Social sciences include anthropo] oov i 
economics, political science, sociology, and social sciences 
not elsewhere classified. Examples of disciplines under the 
fields of social science are as follows: 
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Anthropology: 

archaeology; cultural and personality; social and 
ethnology; applied anthropology 



Economics 



econometrics 
economic 
industrial » 
macroeconomics ; 



and economic statistics; 
thought; international 
labor and agricultural 
inicroeconomics; public 



history of 
economics ; 
economics ; 

finance and 



fiscal policy; 
development 



theory; economic systems and 



Pol i t ical science : 

area or regional studies; comparative government; 
hisiory of political ideas; international relations 
and law; national political and legal systems ; 
political theory; public administration 



Sociology- 

comparative and historical; complex organizations; 
culture and social structure; demography; group 
interactions; social problems and social welfare; 
sociological theory 



Social sciences , n.e.c. 

linguistics; research in education; research in 
history; socioeconomic geography; research in law» 
e.g., attempts to assess impact on society of legal 
systems and practices 



Other sciences, n.e.c: To be used for multidisciplinary 
and interdisciplinary projects that cannot be classified 
within one of the broad fields of science above. 
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A performer is either an intramural group or organization 
carrying out an operational function or an extramural organization 
or person receiving support or providing services under a contract 
or grant . 

*• I ntramural — Pgrf9rni<?r^ are the agencies of the Federal 
Government. Their work is carried on directly by agency 
personnel. Obligations reported under this category are for 
activities performed or to be performed by the reporting 
agency itself, or they represent funds that the agency 
transfers to another Federal agency for performance of work as 
long as the ultimate performer is that agency or any Federal 
agency. If the ultimate performer is not a Federal agency, 
the funds so transferred are to be reported by the 
transferring agency under the appropriate extramural performer 



category (industrial firms, universities and colleges, 
other nonprofit institutions). 



or 



NOTE: Intramural activities cover costs associated with 
the planning and administration of intramural and extramural 
programs by Federal personnel as well as actual intramural R&D 
performance. Intramural activities also include the costs of 
supplies and equipment, essentially of an "off-the-shelf" 
nature, that are procured for use in intramural research and 
development. For example, the purchase from an extramural 
source of an operational launch vehicle (i.e., one that has 
gone beyond the development or prototype stage) that is used 
for intramural performance of research and development should 
be reported as a part of the cost of intramural research and 
development . 



Extramural performers are organizations outside the Federal 

sector that perform with Federal funds under contract or 
grant. Only those costs associated with actual R&D 
performance should be reported, but these would include costs 
of materials and supplies to carry out R&D activities. Note, 
however, that the costs of "off-the-shelf" supplies and 
equipment procured from extramural suppliers that are required 
to support intramural research and development should be 
considered as part of the costs of intramural performance and 
not as part of the costs of extramural performance. 

Extramural performers are identified as follows: 

^- industrial firms: Those organizations that may 

lega. ly distribute net earnings to individuals or to 
other organizations. 
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2. Universities and colleges : Institutions engaged 
primarily in providing resident and/or accredited 
instruction for at least a 2-year program above the 
secondary school level. Included are colleges of liberal 
arts; schools of arts and sciences; professional schools* 
as in engineering and medicine* including affiliated 
hospitals and associated research institutes; and 
agricultural experiment stations. 



3. Other no nprofit institution's: Private organizations 
other than educational inc^itutions no part of whose net 
earnings inure to the benefit of a private stockholder or 
individual* and other private organizations organized for 
the exclusive purpose of turning over their entire net 
earnings to such nonprofit organizations* 



A. Federally funded research and development centers 
( FFKDC's ): FFRDC's do not have a prescribed 
organizational structure. They can range from the 
traditional contractor-owned/contrac tor-operated or 
Government-owned/contractor-operated (GOCO ) organiza- 
tional structures to various degrees of contractor/ 
Government control and ownership. In general* 
however* all of the followjp.n criteria should be met 
before an activity is identified as an FFRDC (See page 24 
for list): 



a. Performs* analyzes * integrates* supports 

(non-financial) and/or manages basic research* 
applied research* and/or development. (Activities 
primarily engaged in routine quality control and 
testing* routine service activities* production* 
mapping and surveys* and information dissemination 
are specifically excluded from FFRDC designation). 



b. Performance of the functions in (a) above is 
either upon the direct request of the Government or 
under a broad charter from the Government, but in 
either case the results are directly monitored by 
the Government. However* the monitoring shall not 
be such as to create a personal services 
relationship* or to cause disruptions that are 
detrimental to the productivity and/or quality of 
the FFRDC's work. 



c. The majority of the activity's financial support 
(70% or more) is received from the Government with a 
single agency usually predominating in that 
financial support. 



- 13 - 



160 



d. In general, most or all of the facilities are 
owned by the Government or funded, under contract, 
by the Government • 



e. The activity is operated, managed and/or 
administered by either a university or consortium of 
universities, other nonprofit organization or 
industrial firm as an autonomous organization or as 
an identifiable separate operating unit of a parent 
organization . 



f. A long term relationship evidenced by specific 
agreement exists or is expected to exist between the 
operator, manager, or administrator of the activity 
and ats primary sponsor. 



In addition to the above criteria , the relationship 
between the activity and the Government should exhibit 
the following characteristics in order to qualify for 
FFRDC identification: 



The activity (organization and/or facilities) is 
brought into existence at the initiative of a 
Government agency or bureau to meet some speciU 
research or development need which, at the time, 
cannot be met as effectively by existing in-house or 
contractor resources. 



Work from other than a sponsoring agency is 
undertaken only to the extent permitted by the 
sponsoring agency and in accordance with the 
procedures of the sponsoring agency. 



The activity, whether the operator of its own or 
a Government-owned facility, has access, beyond that 
which is common to the normal contractual 
relationship, to Government and/or supplier data, 
employees, and facilities needed to discharge its 
responsibilities efficiently and effectively, 
whether the data is sensitive/proprietary or not. 

The primary sponsor undertakes the responsibility 
to assure a reasonable continuity in the level or 
support to the activity consistent with the agency's 
need for the activity and the terms of the 
sponsoring agreement. 
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e. The activity is required to conduct its business 
in a responsible manner befitting its special 
relationship with the Governmentf to operate in the 
public interest free from organizational conflict of 
interest, and to disclose its affairs (as an FFRDC) 
to the primary sponsor. 



State and local governments : State and local 
government agencies, excluding State or local 
universities and colleges » agricultural experiment 
stations f medical schools » and affiliated hospitals. 
(Federal R&D funds obligated directly to such State and 
local institutions should be included under the 
universi ties-and-colleges category in this report.) 
Research and development activities under the 
State-and-local category are performed either by the 
State or local agencies themselves or by other 
organizations under grants or contracts from such 
agencies. Regardless of the ultimate performer* Federal 
R&D funds directed to State and local governments are to 
be reported under this sector and no other. 



Foreign performers > Foreign citizens, foreign 

organizations » or foreign governments^ as well as 
international organizations, such as NATO, UNESCO, WHO, 
performing work abroad financed by the Federal 
Government. Excluded are U.S. agencies, organizations f 
or citizens performing research and development abroad 
for the Federal Government; the survey does not seek 
information on '•off-shore" payments. An exception is 
made in the case of U.S. citizens performing research and 
development abroad under special foreign currency funds) 
these activities are inclurfed under foreign performers. 
Foreign scientists performing in the United States are 
excluded, however. 



Privat e individuals : In the case of an R&D grant or 
contract awarded directly to a private individual, place 
obligations incurred under "indui* trial firms." 
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INSTRUCTIONS FOR REPORTING OBLIGATIONS AND nuUAV--- 
FOR RESEARCH. DEVELOPMENT, AND K^vP PLANT 



Shutt l e d^ti t These figures (located in the .'oliimns indi^'ateJ with 
astericks on the enclosed tables) are the estimates provided by 
agencies for fiscal years 1985 and 1986 in last year's survey" (Federal 
Funds, XXXIV). They are included in the present survey for purposes of 
comparison. If there are important differences ^increases or decreases! 
between the current report and last year's report tor tiso.U years l^ss 
and 1986 explain the reasons in the narrative section of PCSUKVEY. 

CQSt COVeraqg t Obligations and outlays reported should reflect full 
costs. In addition to costs of specific scientific projects, applicable 
overhead costs should also be included. 
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Thus, the amounts reported should incU'de t^e K.\^ts 

administration of both intramural and t> \ f : n'::;> .^-.^v;''w7m.s' 

laboratory overhead, pay c^' miltt.:^^y .^r s. : . 'jc^.^!:"f' 

administration. 

Character gf wgrk t Classifying research and development on the ba 
the character of the work, i.e.. basic research, applied resear 
development, may present problems. It may be necess.^rv in some ca 
employ a measure of judgment m distributino obli^j.^ions 
categories. In cases where an overlap exists, funds should L^e as 
to the category most appropriate to the prmcip.U tvpe of 
s u ppo r t e d . 

Intr^murg l transfer pf fMnds ; A Federal agencv that tr.^nsfcM^s funds to 
another Federal agency for the support of rose.^rch c»nd development 
should report such obligations or outlays as its oun. The receiving 
agency is not to report. for purposes of this su^ves. on funds 
transferred to it from another agency. A subdivision of aoenc\ that 

transfers funds to another subdivision withm th.U .scenes should also 
report such obligations or outlays as its ov.n. 

To assure that no undue distortion of funds for i n t r- u r 1 performance 
of research and development takes -lace, the .;oencs t n n s f e r r i n o the 
funds should make a special efiori. withm pract.c.;! limits, to 
determine whether the ultimate performer is i n t r a n u r 1 or extraniural and 
report accordingly. The transfer of funds to .^rn^t^er ^eder^al .agency 
should not be the sole fasis for reporting th.;t the K.'^P e f o r nia n c e is 
intramural. 
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TABLES 



Table I is for reporting outlays only. 

Table II is for reporting obligations only. Obligations shown in items 
5 and 6 of table II should be identified by appropriation titles and 
program activities as part of the descriptive narrative. 

Tables III. IVf and V are for the reporting of obligations for research 
by field of science. 

Definitions and a guide relating to fields of science are provided 
on pages <t through 15f although the examples provided for the 
disciplines are not intended as a complete enumeration. Every 
effort should be made to allocate obligations to a specific 
discipline rather than to the "not elsewhere classified (n.e.c.)" 
category. If specific allocation is not feasiblef however* 
obligations rtported under the n.e.c. category should be identified 
in an explanatory note. In reporting obligations for activities 
concerned with interdisciplinary studies funds must not be 
double-counted. 

Tables VI* Vllt and VIII cover reporting of obligations by porformer. 
Definitions of performers appear on pages 12 to 15. Iteii. 2 is for 
identification of obligations for intramural personnel services and 
related allowances* as defined in 0MB Circular A-"3^4» Section 25. lA. 
Such obligations cover salaries for scientis*:s and engineers and otner 
intramurfil support personnels including planning and administrative 
personnel • 

Items 6f and 8 are for identification of obligations to 

federally funded research and development centers (FFRDC's) 
appearing on Table IX and on the list of FFRDC's (pages 2<* to 26). 
Each agency should report obligations to each FFRDC that it uses 
that appears on that lists even though the FFRDC may be sponsored 
by another agency. Obligations to FFRDC's administered by 
university consortia should be included in the amounts under item 

Agencies may not unilaterally delete organizations classified as 
FFRDC's from the list or add organizations thereto. Inquiries 
concerning additions or deletions to the list of FFRDC's should be 
directed to Willi air L. Stewart , Director, Division of Science 
Resources Studies, National Science Foundation. Additional 
information concerning FFRDC's is provided on pages 13 and 1<* under 
General Concepts and Definitions, and in Reporting Guidelines for 
lable IX. 
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Item 9 Is for Identification of obligations to State and local 
government agencies for R&D activities financed by the Federal 
Government • 



Item II Is for Identification of obligations for R&D performance by 
foreign Individuals or foreign organizations (incljdlng 
International organizations In foreign countries) that Is financed 
by Federal agencies. Obligations made with funds separately 
appropriated for special foreign currency programs sH^juld be 
Included In the totals for foreign obligations (Itom II) and 
separately Identified In Item 12. Th^^se special foreign currencies 
are derived largely from funds provided under Public Law ^80f 195^, 
as amended. Care should be taken to report foreign performsince 
only once. For example^ If a foreign performer Is an educational 
Institution, obligations to that Institution ~>hould be reported 
only under foreign performance and not also Uikder universities and 
coir ges. 

Table IX provides for reporting additional Information on fiscal year 
1985 R&D and R&D plant obligations to FFRDC's. This table requires the 
breakdown of obligations for research and development reported In Items 
^9 6, and 8 of table VI by each FFRDC listed. This table also requires 
the .reakdown by Individual FFRDC of obligations for R&D plant reported 
In Items 3, 5, and 7 of table XI for FY 1985. Each agency should report 
obligations to each FFRDC It supports, even thcugh the FFRDC Is 
sponsored by another agency. Pages 2^ to 26 provide a list of FFRDC's 
by sponsoring agency and administering organization. 



Table X. Countries Included in each geographic area are as follows: 

Europe: All countries of continental Europe and the British Isles. 
Excluded are Greece and Turkey, which are classified under the Near 
East. 

Near East: Greece, Iran, Iraq, Israel, Jordan, Lebanon, Saudi 
Arabia, Sudan, Turkey, and Egypt. 

Asia: All countries of continental Asia and Japan, the 
Philippines, Sumatra, ai ' Borneo. Excluded are Iran, Iraq, Israel, 
Jordan, Lebanon, a^ d Saudi Arabia, which are included under the 
Near East. 

Africa: All countries of continental Africa except Egypt and the 
Sudan, which are under the Near East . 

Latin America: All countries of continental South America, Central 
America, the Caribbean, and Mexico. 

Note that for table X, data for fiscal years 1986 and 1987 are not 
required . 
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T^blg XI provides for reporting obligations for R&D plant by the 
performer of research and development that the R&D plant supports 
regardless of the plant's ownership or location. 



Under item 1 report obligations for R&D plant that are provided to 
support research and development performed intramurally . 

Under item 2 report obligations for R&D plant that are provided to 
support research and development by industrial firms excluding 
FFRDC's. 

Under item 3 report the amount obligated for R&D plant that is 
provided to support research and development performed by FFRDC's 
administered by industrial firms. 

Under items ^ and 5 report obligations for *^&D plant that are 
provided to support R&D performance by universities dnd colleges 
excluding FFRDC's and those that are provided to support 
university- administered FFRDC's. 

Under items 6 and 7 report the same information for nonprofit 
performer s . 

Under item 8 report obligations for R&D plant that ar^ provided to 
support research and development performed by Svate and local 
g ernments. 

Under item 10 report obligations for R&D plant located abroad that 
are provided to support foreign research and development. 

Note that the performer of rasear h dnd development determines the 
classification cf R&D plant ooligations. 



Tables A and B . Data are to be provided by the Departments of 

Agriculture, Commerce, Defense, Energy, the Interior, Transportation, 
and Health and Human Services; the Environmental Protection Agency; the 
National Aeronautics and Space Administration; and the National Science 
Foundation . 



Definitions that were provided earlier in these instructions for 
research and development, R&D plant, and performers apply to these 
tables • 



* Tables A and B are to bfi used for reporting the geographic 
distribution of FY 1985 obligations for research and development 
(table A) and R&D plant (table B) by State and performer or 
performer supported. The performer categories are provided in each 
table . 
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» R&D obligations to foreign performers or R&D plant obligations in 
support of foreign performers should not be reported. 

« In tabl£ A Ine obligations for research and for development 
should be provided as a combined amount. 

* Both intramural and extramural obligations are required. The 
extramural obligations are to Le reported in terms of prime 
contracts or grants. 

» The principal location (State » outlying area, etc.) where the 
work was performed by the prime contractor, grantee, or intramt al 

organization should be used as the basis of reporting. Where this 

information is not available in existing records, the obligations 

should be assigned ^co the State, outlying area, etc. where the 

principal plant or operational center of the prime contractor, 
grantee, or intramural organization was located. 

* The amounts reported in these tables for each performer should 
add to the totals reported for tables VI and XI of the Federal 
Funds survey. 



Tables C» D, and Data for these tables are to be provided by the 
Departments of Agriculture, Defense, Energy, and Health and Human 
Services; the National Aeronautics and Space Administration; and the 
National Science Foundation. 

Definitions for basic research, applied researchj total research, 
universities and colleges, and field of science and engineering that 
were provided earlier in these instructions apply to these tables also. 

* The total obligations reported in tables C, D, and E must equal 
obligations for basic research, applied research, and the combined 
obligations for basic and applied research reported for item 5 of 
tables VI, VII, and VIII of the survey. 

* The shuttle data provided in the areas of tables C and D enclosed 
by astericks represent estimates provided by agencies for fiscal 
years 1985 and 1986 in last year's survey (Federal Funds, Volume 
XXXIV). Shuttle data are included for purposes of comparison. If 
there are significant differences (increases or decreases) in the 
distribution among the fields of science and engineering between 
the current report and last year's report for fiscal years 1985 and 
1986, explain the reasons in the narrative section. 
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l^ARRATl\E STATEMEl^TS 



Sheets are provided as worksheets for reporting a description of the 
content and objectives of the research^ developments and R&D plant 
programs being supported in fiscal years 1985 » 1986 » and 1987» prior to 
being entered in the narrative section of PCSURVFY. 



Respondents are requested to identify R&D and R&D plant obligations by 
appropriation title and by program activity or subactivity within each 
appropriation » as shown in The Budget, Fiscal Year 198?. 



For each program activity or subactivity the R&D and R&D plant 
obligations should be given for fiscal years 1985» 1986» and 1987. 



In Addition^ brief descriptions should be provided of the research and 
development or R&D plant construction supported under each program 
activity or subactivity, incluJing reasons for increases or decreases 
during the 3-year period. 



Respondents are encouragad to confer with the staff of the National 
Science Foundation in the development of descriptive material on 
programs • 



21 - 



ERLC 




RELATIOr^SHIP TO iHE OFFICE OF MAl^AGEMEl^T AND BUDGET ANALYSIS 



In response to Office of Management and Budget (0MB) Circular No, A-11 
(Section Exhibit , revised July 198^), agencies provide 0MB with 

data c their obligations and outlays for research and development by 
character of work and R&D plant. They also provide data on R&D 
obligations and outlays to universities and colleges, 0MB publishes 
some of these data in the budget document. Special Analyses, Budget of 
the United States Government, This document includes a report on the 
R&D portion of the budget, but in its coverage of R&D data it does not 
provide as much detail on character of work or performers as Federal 
Funds and provides no information on fields of science or geographic 
distribution. Both the Federal Funds report and the 0MB report, 
however, use the same general definitions and guidelines. Therefore, 
for the overall amounts reported for total research or development for 
distribution by character of work, and for R&D plant, both Federal Funds 
and 0MB should be the same. 



If there are differences between the R&D data submitted for the Federal 
Funds report and for the 0MB report, each reporting agency or 
subdivision should provide an explanation for differences in total R&D 
obligations, basic research obligations, and R&D obligations to 
universities and colleges. 
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RELATIONSHIP TO iCASE) SURVEY ON FEDERAL OBLIGATIONS TO INDIVIDUAL 

UNIVERSITIES AND COLLEGES FOR FY 1985 



The following agencies have been requested to provide data to the 
Federal Support to Universities (CASE) survey: the Departments of 
Agriculture^ Commerce^ Defense* Education* Energy^ Housing and Urban 
Development* the Intorior * Health and Human Services^ Labors State 
(AID)f and Transportation; the Environmental Protection Agency; the 
National Aeronautic s and Space Administration; the National Science 
Foundation; and the Nuclear Regulatory Commission. 

These agencies have been requested to provide specific obligational data 
for fiscal year 1985 to NSF in response to the reporting system 
established in 1965 by the Committee on Academic Science and Engineering 
(CASE) of the Federal Council for Science and Technology; this survey is 
referred to in these instructions as the Federal Support to Universities 
(CASE) survey. The requested data cover obligations for research and 
development and R&D plant to universities and colleges and to FFRDC's 
administered by universities as well as data an other activities. In 
general the concepts and definitions used Ifi the Federal Support to 
Universities (CASE) survey conform with the general guidelines in the 
annual Federal Fun-Js survey. Thus* for agencies participating in both 
surveys* overall totals for research and development and R&D Plant to 
universities and colleges and also to FFRDC's administered by 
universities should be substantially the same. Where differences appear 
in data reported for the two surveys* each reporting agency or 
subdivision should provide an ex lanation for the differences. 

Different totals can sometimes result from the fact that for the Federal 
Funds survey and the Federal Support to Universities (CASE) survey 
reporting is accomplished in different ways. For the Federal Funds 
survey each agency includes in its reporting the amounts transferred to 
other agencies for furtherance of its own purposes; the receiving 
agencies do no report funds transferred to them. In the Federal Support 
to Universities (CASE) survey* however* the data are reported by the 
agencies in terms of individual performing insti tut ions ^ and because of 
this requirement* only the agency that makes the final distribution of 
the funds can readily determine where the transferred or reimbursable 
funds are obligated. For this reason agencies reporting to the Federal 
Support to Universities (CASE) survey include funds received from other 
agencies and exclude funds transferred to other agencies^ the reverse of 
the procedure for the Federal Funds survey. 
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FEDERALLY FUmED RESEARCH Al^D DEVELOPMENT CENTERS 

The followino is a list of the centers to be used in providing 
information for tables VI^ VII^ VIII> IX, and XI. The list Is arranged 
by sponsoring agency and administering organization. Respondents will 
report under the FFRDC category funds obligated to centers identified on 
this list. 

DEPARTMENT OF DEFENSE 

Office of the Secretary of Defense 

Administered by other nonprofit i nst i tut ions i 

Institute for Defense Analyses (IDA)^ Arlington^ Va. 

Logistics Management Institute (LMI), Bethesda, Maryland 

Office of the Secretary of Defense/Office of the Joint 
Chief of Staff (RAND Corporation 2/)» Santa Monica, Calif, 

Department of the Navy 

Administered by other nonprofit inst i tut ions i 

Center for Naval Analyses (Hudson Institute), 
Arlington , Va . 

Department of the Air Force 

Administered by universit ies and colleges: 

i.incoln Laboratory (Massachusetts Institute of 
Technology) ; Lexington, Mass . 

Software Engineering Institute (Carnegie Mellon 
University), Pittsburgh, Pennsylvania 

Administered by other nonprof it inst i tut ions i 

Aerospace Corporation, El Segundo, Calif. 

C-3 I Division (MITRE Corporation 1/), Bedford, Mass. 

Project Air Force (RAND Corporation 2/), Santa Monica, 
Calif. 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
National Institutes of Health 

Administered by industr ia I firms- 
Frederick Cancer Research Facility (Program Resources, 
Inc.), Frederick, Md. 
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DEPARTMENT OF ENERGY 

Administered by industrial firms: 

Bettis Atomic Power Laboratory (West inghouse-Electr ic 
Corp,), Pittsburgh^ Pa. 

Hanford Engineering Development Laboratory 

( Wes t inghouse-Han f or d Corp*), Richland, Wash. 

Ida.io National Engineering Laboratory (EG&G Idaho, Inc.; 
Exxon Nuclear Idaho Co. ; Argonne National Laboratory, 
West; Westinghouse Electric Corp.), Idaho Falls, Idaho 

Knolls Atomic Power Laboratory (General El^ictric 
Company), Schenectady, N.Y. 

Energy Technology Engi nee ring Center (Rockwell 
Inter nat ional Corporation), Canotia Park, Csli'f. 

Oak Ridge National Laboratory (Ma»"tin Marietta Corp.), 
Oak Ridge, Tennessee 

Sandia National Laboratories (Western Electric Co., Inc. 
Sandia Corp.), Albuquerque, N.M. 

Savannah River Laboratory (E.I. du Pont de Nemours & Co., 
Inc.), Aiken, S.C. 

Administered by uni versit ies and colleges: 

Ames Laboratory (Iowa State University of Science and 
Technology), Ames, Iowa 

Argonne National Laboratory (University of Chicago and 
Argonne Universities Assn.), Argonne, 111. 

Brookh<<ven National Laboratory (Associated Universities, 
Inc.), Upton, Long Island, N.Y. 

E.O. Lawrence Berkeley Laboratory (University of 
California), Berkeley, Calif. 

E.O. Lawrence Livermore National Laboratory (University 
of California), Liver mo re. Calif. 

Fermilab (Universities Research Association^ Inc.), 
Batavia , 111. 

Los Alamos National Laboratory (University of 
California), Los Alamos, N.M. 

Oak Ridge Associated Universities, Oak Ridge, Tenn. 
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Plasma Physics Laboratory (Princeton University), 
Princeton > New Jersey 

Stanford Linear Accelerator Center (Stanford University), 
Stanford 9 Calif . 

Administered by other nonprofit inst i tut ions : 

Pacific Northwest Laboratory (Battelle Memorial 
Institute), Richland, Wash. 

Solar Energy Research Institute (Midwest Research 
Institute), Golden, Colorado 



Administered by un i vers 1 1 ies and col leges 

Jet Propulsion Laboratory (California Institute of 
Technology), Pasadena, Calif. 



Administered by universities and col leges i 

National Astrnnomy and Ionosphere Center (Cornell 
University), Arecibo, Puerto Rico 

National Center for Atmospheric Rssearch (University 
Corporation for Atmospheric Research), Boulder, Colorado 

National Optical Astronomy Observatory (Association of 
Universities for Research in Astronomy, Inc. 3/), Tucson, 
A r izona 

National Radio Astronomy Observatory (Associated 
Universities, Inc.), Green Bank, West Virginia 



1/ Only the C3-I Division of the MITRE Corporation should be reported as 
a FFRDC. All other agency support to MITRE should be reported under 
"other nonprofit institutions excluding FFRDC's." 

2/ Only the Project Air Force and the Office of the Secretary of 
Defense /Offict of the Joint Chief of Staff portions of the RAND 
Corporation should be reported as an FFRDC. All other agency support to 
RAND should be reported under "other nonprofit institutions excluding 
FFRDC's." 

3/ As Df February, 198^ this center incorporates four divisions, three 
of which were formerly separate FFRDC's — Cerro Tololo Inter-American 
Observatory, Kitt Peak National Observatory, and the National Solar 
Observatory (formerly Sacramento Peak Observatory). The fourth 
division, the Advanced Development Program Division is located in 
Tucson, Arizona and is a new entity with primary responsibility for 
advanced research in the development of large telescopes. 
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TABLE I 

Outlays for research and development and R&D plant 
fiscal years 1985, 1986, and 1987 

(Dollars in thousands) 



0MB Ho. 3145-0006 
Interagency Report Control 
No. 1155 NSF-AN 



Item 



R8D AND R8D PLANT 



Research 8 
development 



Total, research & 
development 



R&D plant 



Total, R&D plant. 



Total research & 
development and 
R&D plant 



R&D plant as Z of 
item 0 



F Y 1 9 8 5 



FF XXXIV 
Estimate 



I 



FF XXXV 
Actual 



3^1 



17 i 



F Y 1 9 8 6 



FF XXXIV 
Estimate 



I 



FF XXXV 
Estimate 



* x| 

* *\ 

* x| 
X x| 
X x| 

* *l 

* x| 

X X| 

X X| 



I 
I 



F Y 1 9 8 7 



FF XXXV 
Estimate 
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TABLE II 

Summary of obligations for research and development and R&D plant 
fiscal years 1985, 1986, and 1987 



0MB No. 51H5-0006 
Intcragefxry Report Control 
No. 1155 NSF-AN 



( Dollars in thousands ) 



Item 



CHARACTER OF WORK 



Basic research.... 

As % of item 5, . 
Applied research., 

As % of i teir 5 . . 
Total research 1/. 

As % of item 5 . . 



Development . 



As % of item 5. 



Total research 8 
devel opment . . . . 



Total R&d plant. . 
As % of item 0. 



Total research 
8 development 
and R8D plant. 



F Y 1 9 8 5 



FF XXXIV 
Estimate 



M If 



If 
If 

y. If 



If 
x 

If 

% If 
If 



XXXIflflflflflflflfXXIf 



FF XXXV 
Actual 



F Y 1 9 8 6 



FF XXXIV 
Estimate 



X 
X 
X 

5C X 
X 



xxxxxxxxxxxxxx 



FF XXXV 
Estimate 



ERLC 



1/ a«sic research plus applied research equals total research. 

176 



F Y 1 9 8 7 



FF XXXV 
Estimate 



7V 
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'ABLE III 

Obligations for basic, applied, and total research 
field of science and engineering, fiscal year 1985 

(Dollars in thousands) 



0^B No. 

Interagency Report Control 
No. 1155 NSF-AN 



Item 1 FIELD OF SCIENCE AND Ef GINEERING 


1 

1 Basi c rdsea rch 


1 "1 

j Applied research j Tot.l research 1/ 


1 Estimate 


FF XXXV 
Actual 


1 r r AAAl V 
1 Estimate 


Fh XXXV 1 hh XXXIV 1 FF XXXV 
1 Actual 1 Es+ima\e 1 Actual 


100000 1 Life sciences, total 

103020 1 Biological (excl. envrmtl.) ... 
1030^0 1 Environmental biology... . 


\^ X 




|X X 

1 ¥ ^ 

1 * X 


1 1 xxxx* xxxxxxxxx 1 " 

! 1* x| 
Ix xi 







IX X 

1 ^ _ 


i h ^1 


[i ^ 

n 




X » 


1 h X - 
1 Ix XI 


103060 1 Agricultural 


X. 




1 ^ K 


1 1 X X 
J IX XI 


106000 1 Medical 


\* XI 


1 * X 


1 X X 1 
1 Ix XI 


109000 j Life sciences, n.e.c. 2/ 


X 3*1 
X XI 




1 Ix x| 

1 IX XI 


200000 1 Psychology, total 


|x Xj 
X xj 
X XI 




|x xj 
Ix X| 
Ix y\ 


201000 1 Biological aspects 


X xj 

X XI 




IX x| 
j X XI 


202000 1 Social aspects 


K Xj 
X XI 




1 X X 1 
IX XI 


209000 1 Psvcholoaical sci . , r o ^ 


fx xj 
X X 




|x xj 

IX XI 


300000 1 Physical sciences, total 

! 1 


X xj 
X x| 

X X| 




X X 


|x x| 
|x xj 

IX XI 


30100J i Astronomy ^\ 




IX xj 
Ix XI 


302000 1 Chemistry |x j 




1 X X 1 
IX XI 


303000 1 Physics j 


X xj 
X x| 


1 
1 


X Xl 


1 X X 1 
IX XI 


309000 j Phvsical sciences, n.e.c. 2/.. j 


X xj 1 

X XI 1 


X x: 


IX xj 
IX XI 


^00000 1 Environmental sciences, total.... | 


r x| 

X xj 1 

X XI 1 


X xl 
X xl 
X Xl 


|x xj 
Ix X| 

|x s«| 


<#01000 j Atmospheric | 


X x| 

X x| 1 


X xl 
X xl 


|x x| 
Ix xj 


402000 1 Geological | 


* x| 1 

X XI 1 


X xl 


|x xi 
Ix XI 


403000 1 Oceanography 


X x| 
X x| 


Ix x| 

ix _x| 


IX X i 
Ix X| 


409000 1 Environmental sci . , n.e.c. 2/ . . | 
^ 1 


X xj 

* Xj 
rfXXXXXXXKKXXXXl 


X x| 

|x xj 

IXXXXXXXKXXKXXxj 


IX x| 
|x xj 
1 xxxxxxxxxxxxxx 1 
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TABLE III (cont.) 



1 1 

! 1 Basic research 

Item FIELD OF SCIENCE AND ENGINEflRlNG 1 


Applied research | Total research 1/ 


1 FF XXXIV 1 FF XXXV 
1 Estimate I Actual 


FF XXXIV 
Estimate 


FF XXXV 1 FF XXXIV | FF XXXV 
Actual 1 Estimate j Actual 


500000 1 Mathematics and computer |x x| 
1 sciences^ total |x x| 


xxxxxxxxxxxxxx 

X X 
X X 


1 xxxxxxxxxxxxxx] 

I X X 1 
1 X X 1 


1 1 X ¥ 1 

501000 1 Mathematics x x| 


X X 
X X 


1 X X 1 
1 X X 


^ _ _ _ _ _ I 1 ^ ^1 

502000 1 Computer sciences jx x| 


X X 
X X 


1 X X 1 
1 X xl 


1 X X 1 
509000 Math. & compt- ^ci . , n.e.c. 2/ . I X 


X X 
X X 


1 X X 1 
X X 


600000 1 Engineering, total |x xj 

! |x xl 


X X 
X X 
X X 


1 X X 1 

|x x| 

X X 


' |x X 
601000 1 Aeronautical |x x 


X X 
X X 


1 X x| 

j X X 


602000 1 Astroriautical |x x| 


X X 
X X 


1 X X 1 
X X 


1 1 X X 1 
603000 1 Chemical |x x| 


X X 
X X 


1 X x| 

1 X X 


60^000 1 Civil |x x| 


X X 
X X 


1 X x| 

1 X X 


' X xl 
605000 1 Electrical |x xl 


X X 

X xl 


1 X X 1 

X ¥ 1 


' XX 

60bOOO 1 Mechanical jx x« 


^ X| |x X 
X xl Ix «l 


607000 1 Metallurgy and materials Ix xl |x x! \l l\ 


1 X X 1 

609000 1 Engineering, n.e.c. 2/ |x x 


* X| |x X 

^ ^1 |x xl 


! X 1 
700000 1 Social sciences, total |x x| | 

j ix xl 1 


^ Xj |x x| 
^ ^\ |x x| 

^ XI IX xl 


' 1 X X 1 1 
701CilO 1 Anthropology x x| | 


^ ^\ X X 
^ XI IX xl 


>^ ' 1 ^ X 1 1 


^ X| X X 

^ xl IX xl 


! |x Xj 
705000 ! Political science |x x| I 


* X| |)f xl 

^ xl IX xl 


' . 1 ^ x| 


* X| X X 

^ xl IX xl 


1 1^ x| 
709000 1 Social sciences, n.e.c. 2/ |x xj I 


^ X| |x x| 
^ xl |x xl 


' X xj 1 
800000 1 Other sciences, n.e.c. 2/ Ix xl I 


^ X| X X 
^ X |x XI 


000000 1 Total, all fields 5/ |x x| | 

1 1 xxxxxxxxxxxxxx 1 1 


^ xi X Xl 
^ x| |X x| 
xxxxxxxxxxxxxx 1 j xxxxxxxxxxxxxx I 



1/ Basic research plus applied research equals ioial research. 
2/ Noi elsewhere classified. 

3/ Toials equal items 1, 2, and 3, respeciively, in table II for 1985 for basic res., applied res., and total 
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TABLE IV 

Obligations for basic, applied, and total research 
by field of science and engineering, fiscal year 1986 

C Dollars in ihouscnds) 



0MB No. 3145-0006 
Interagency Report Control 
No. 1155 NSF-AN 



Item 


1 1 

1 1 Basic research 
1 FIELD OF SCIENCE AND ENGINEERING 


Applied research 


1 

Total research 1/ 

1 


1 1 FF XXXIV 1 FF XXXV 
1 Estimate Estimate 


FF <XIV 
Estimate 


FF XXXV 
Estimate 


1 FF XXXIV 1 FF XXXV 
1 Estimate Estimate 


103020 
103040 
103060 


1 MM 


xxxxxxxxxxxxxx 

X X 
X X 




xxxxxxxxxxxxxx 1 
X X 1 
X X 


1 U m| 

1 Biological (excl. envrmtl . ) . . . m m 


X X 
X X 




X X 1 
X X ! 


1 i m 

1 Environmental biology X M 


X X 
X X 




X X 1 
X > 1 


1 1 M m| 


X X 
X X 




X X 1 
X 


106000 
109000 


Ml 


X X 
X X 


1 1 


X 9( 1 
X X 1 


1 m m| 
Life sciences, n.e.c. 2/ M M 


X X 
X X 


1 1 


X X 1 
X X 1 


200000 


1 U xi 


X X 
X X 
X X 


1 


X X 1 
X X 1 
X X 


201000 
202000 
209000 


1 1 M xj 


X X 
X X 





X X j 
X X j 


1 |m mI 


X X 
X X 


1 i 


X xj 

X X 


1 1 M m| 

Psvcholoaical sci . , n.e.c M M 


X X 
X X 


1 1 


X X 1 
X xj 


300000 


1 M M| 

1 Physical sciences^ total jx m| 

X Ml 


X X 
X X 
X X 




X X 1 
X X 1 
X X j 


301000 
302000 
303000 
309000 


j X xj 


X X 
X X 




X X j 

X X i 




X X 
X X 


1 


X X 1 
X X 


U *\ 

Physi cs 1 M X 1 


X X 
X X 




X X j 
X X 1 


1 X x| 

Physical sciences^ n.e.c. 2/... x x 


X X 
X X 




1 


X X j 

X x( 


4O0OOO 

401000 
402000 
403000 
4OO0OO 


|x x| 

Environmental sci nces# total.... |x xj 

X X 


X X 
X X 

X 




X X j 
X X j 
X X 1 


1 X x| 


X X 
X X 


1 


X X j 
X X 


|x x| 


X X 
X X 


i 

1 


X X 1 
X X 


|x x| 


X X 
X X 


1 
1 


X X j 
X X 


|x x| 

Environmental sci., n.e.c. 2/..|x xj 

1 xxxxxxxxxxxxxxi 


X X 
X X 

xxxxxxxxxxxxxx 


1 
1 


X X j 
X X j 

xxxxxxxxxxxxxx j 
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TABLE IV (cont.) 



Item 1 FIELD OF SCIENCE AND ENGINEERING 1 research j Applied 


research 


1 

1 Total research 1/ 


1 rh XXXIV 

j 1 L'stimate 


FF XXXV 1 FF XXXIV 
Estimate 1 Fcfima'fo 


1 FF XXXV 
1 Estimate 


1 FF XXXIV 
Estimate 


FF XXXV 
Estimate 


500000 1 Mathematics and comput r |M X 
1 sciences, total IM x 


1 1 X K 
1 |)( * 


1 

1 

1 


1 M X 




1 1 K M 
501000 1 Mathematics M M 


1 ¥ U 
1 1 ^ JC 

1 l)( )l 


1 
1 


fl 1 




• 1 M 
502000 1 Copiputer sciences |M K 


1 If u 

1 j» 


1 
1 


n ^ 




1 1 K M 
509000 1 Math. & comot. sci . , n.e.c. 2/ . « M 


1 * K 


1 
1 


fl 1 




! . \^ * 

600000 1 Engineering, total j M )( 

1 * " 


^ ^ 

1 h * 


i 

' 


1 M X 




1 Mm 
601000 1 Aeronautical M K 






IK X 




1 \ik ^ 
602000 1 Astronautical M M 


\* * 

1 « « 


1 ' 






1 1 M M 

603000 1 Chemical K ^ 


* X 









604000 ! Civil ill H 


IK 









605000 1 Electrical |!l * 




^ «J 

A X 




606000 1 Mechanical |x Hi * 




n ^ 

X X 
X X 


1 


607000 1 Metallurgy and materials jx V\ j M ^ 




X X 




609000 1 Enaineerino, n.e.c. ?/ Ik HI {H H 




[l ^ 

X X 




700000 1 Social sciences, toial |x V\ | H H' 

1 H ^ 11 




li^ ^ 

X X 
X X 

X x| 




701000 I Anthropology Ix ^\ \^ 




X x| 

X X 




1 < Kl Mf si 

702000 1 Economics U xj Hi 




X xj 




705000 1 Political science |H HI |H Hi 


1 


^ ^ 




■ * X 
706000 1 Sociology X x 


\* *\ 
\» Kl 


1 


1 ^ 

X X! 




1 1 X X 
709000 1 Social sciences* n.e.c. 2/ x 


!« K| 
IK X 


1 


X X 1 

* *1 




1 I X X 
800000 j Other sciences, n.e.c. 2/ jx xi 


1^ x| 

IX «! 


1 


X x| 

* *1 




000000 1 Total, all fields 3/ |H H| jH H 


1 
1 


X x| 

X X| 

xxxxxxxxxxxxxxj 





1/ Basic research plus applied research pquals ioial rp<- rch. 
2/ Hoi elsewhere classified. 

3/ Toials equal items 1, 2, and 3, reapcciively, in iable II for 1?86 for basic res., applicu r^z • and ioial res 

^ 184 



185 



8 
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Item 



100000 

103020 
103040 
103060 
106000 
10900G 



200000 

201000 
202000 
209000 



300000 

301000 
302000 
303000 
309000 



400000 

401000 
402000 
403000 
^09000 
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TABLE V 

Obligations for basic, r*'>plied, and total research 
by field of science and engineering, fiscal year 1987 

(Dollars in thousands) 



0MB No. 3145-0006 
Interagency Report Control 
No. 1155 NSF-AN 



FIELD OF SCIENCE AND ENGINEERING 



Life sciences, total 

Biological (excl. envrmtl . ) .. 

Environmental biology 

Agri cultural 

Medical 

Life sci ences, n.e.c. 2/ 

Psychology, total 

Biological aspects 

Social aspects 

Psvch olooical sci . , n.e.c. ... 
Physical sciences, total 

Astronomy 

Chemistry 

Physics 

Physical sciences^ n.e.c. 2/. . 
Environmental sciences, total... 

Atmospheri c 

Geologica 1 

Oceanography 

Environm ental sci . . n.e.c. ? / . 



Basic research 



FF XXXV 
Estimate 



Applied research 



FF XXXV 
Estimate 



Total research 1/ 



FF XXXV 
Estimate 



187 



TABLE V (cent.) 



Item 


1 1 
1 FIELD OF SCIENCE AND ENGINEERING 1 


0ar>±w> researcn 


Appl ied research 


Total research 1/ 





\ — f 


FF XXXV 
Estimate 


FF XXXV 
Fst imatp 


FF XXXV 


500000 


1 Mathematics and comruter | 
1 sciences, total i 






501000 


1 Mathematics 1 






502000 


1 Computer scie ces i 






5G9000 


1 Math. & qompt. sci . , n.e.c. 2/ . 1 






600000 


1 Engineering, total | 




^" 


601000 


1 Aeronauti cal 1 






602000 


1 Astronautical 1 






603000 


1 Chemical 1 




1 1 


60<t000 


1 Civil 1 







1 


605000 






1 


606000 


1 Mechanical 1 






637000 


1 Metallurgy and materials I 






SIQ'^OO 


1 Enaineerina. n.e.c. 2/ 1 






700000 


Social sciences, total | 






701000 


1 Anthropology 1 






702000 


Economics i 






705000 






706000 


Sociology i i ! 


709000 


1 Social sciences, n.e.c, 2/ 1 j 


800000 


Other science?;^ n.e.c. ^/ . - ...1 j 


000000 


Total, all fields 5/ | | j 



1/ Basic research plus applied research equals total research. 
2/ Not elsewhere classified. 

5/ Totals jqual ite>ns 1, 2, and 5, respectively, in table II for 1987 for basic research, 
applied research, and total research. 
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Item 



01 

02 
03 

04 

05 

06 
07 
08 

_Q2_ 



10 

11 

12 



00 



PERFORMER 



Federal intramural 1 

As X of total (item 00^ 
Personnel costs 2 . . 
Indust. firms excl . FFRDC's 5 

As \ of total (item 00^ 
FFRDC's 3/ adm. by indust fir^s 

As % of total (item 00^ . . 
Univ. S coll., excl. FFRDC's :^ 

As \ of total Citen CO^ 
FFRDC's 3/ adn. by univ. S coll 
Nonprofit inst. excl FFRDC's 5 



FFRDC's 3/ adn. by nonprof. inst | 
State and local governments . ' 



Total* all domestic performers 
Foreign 

Amount of item 11 supported bs 
separate appropriations for 
"spec, foreign currency prog * 



Totals all performers 5- 



f S c^,^ 



^^^^^^^^^^^^ 



>wC \ jc \ ^ „ 

^^^^^^^^^^^^ 



^^^^^^^^^^^^ 



1/ For each totr ' (basic resaarch, applied rwaarch or dit\«lc>?«iiw>t • . n# »^ #n^-> \ 

(Federal intramjral). Even if all woHk is p^rfcr^i^ci •LNt-«*p^r«i:w cv-$*s j*».Nr:j?^- 
the planning and a<*iinistration of such pix9raiM b\ f^dmr^l p^r^.vr^l m^t :^ •>*wv-*^ 
2/ Aw3unt of itaM 1 for personnal costs. 

5/ Federally funded r^s^mr^ and deval ^p want cantors ( $m i-^t^-ticr^ ♦.n- 1;$^ 
See instructions for definition of forai^ parfcnw-s 

■j^'j^ ^ Totals ec^al item 1, 2, and 4, raspactiv«l> . in ta6ia II tvv« l*tiks Ntsic ^^-n.v*, . 
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TABLE VII 

Obligations for research and development by performer and character of work 

fiscal year 1986 

(Dollars in thousands) 



ore No. 31^5-0006 
Intaragoncy Report Control 
No. 1155 NSF-AN 



Item 



PERFORMER 



01 

02 
03 

0^ 

05 

06 

07 
08 



10 

11 

12 



00 



Federal intramural 1/ 

As X of total (item 00) 

Personnel costs 2/ 

Indust. firms excl. FFRDC's 3/.,. 

As X of total (item 00) 

FFRDC"s 3/ adm. by indust. firms. 

As X of total (item 00) 

Univ. & coll., excl. FFRDC's 3/.. 

As Z of total (item 00) 

FFRDC's 3/ adm. by univ. & coll.. 
Nonprofit inst. excl. FFRDC's 3/. 
FFRDC"s 3/ adm. by nonprof. inst.. 
State and local governments 



Basic research 



FF XXXIV 
Estimate 



Total, all domestic performers 



FF XXXV 
Estimate 



Foreign 4/ | k 

Amount of item 11 supported by jx 
separate appropriations for |K 
"spec, foreign currency proq.^.lKf 



Applied research 



FF XXXIV 
Estimate 



T 



FF XXXV 
Estimate 



Total, all performers 5/ k 



1 KKKKKKKKKKKKKKl 



iLi. 



If 

JUL 



X X 
X X 

xxxxxxxxxxxxxx 



Development 



FF 
Est 



XXXIV 
imate 



xxxxxx 

X 
X 
X 



xxxxxxxx 

X 
X 

X X 



X 



X 
)X 



X 
X 
X 

X X 



X 
X 
X 



X 
X 
X 

X X 



X 
X 
X 



X 
X 
X 



FF XXXV 
Estimate 



for aach total Ibasic research, applied research or development), there must be an entry for item 1 
IFederal intramural). Evan if all work is performed extramurally, the costs associated with 
the planning and acbinistration of such programs by Federal personnel must be reported. 
2/ Amount of item 1 for personnel costs. 

5/ Federally fvw>ded research and development centers. (See instructions for list.) 
<¥/ See instructions for definition of foreisr^ performers. 

5/ Total* equal items 1, 2, and ^, respectively, in table II for 1986 for basic research, applied res., and development. 
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TABLE VIII 

Obligations for research and development by performer and character of work 

fiscal year 1987 

f Dollars in thousands) 



0MB No. 5145-0006 
Interagency Report Contpol 
No. 1155 NSF-AN 



Item 


1 Basic research 

PERFORMER 


Applied research 


Development 




1 FF XXXV 
Estimate 


FF XXXV 
Estimate 


FF XXXV 
Estimate 


01 


As % of total (item 00) 1 % 


X 




02 




( ) 


( ) 


03 


Indust. firms excl . FFRDC's 5/ . . . I 

As V. of total (item 00) 1 V. 






04 


FFRDC's 3/ adm. by indust. firms. 1 
As % of total (item 00) 1 




y. 


05 


Univ. & coll., excl. FFRDC»s 3/ . . I 

As V. of total (item 00) 1 % 






06 


FFRDC's 3/ adm. by univ . & coll..! 






07 


Nonprofit inst. excl. FFRDC's 3/ . 1 






08 


FFRDC's 3/ adm. by nonprof. inst. J 






09 


State and local aovernments 






10 


Total, all domestic performers .. 






11 








12 


Amount of item 11 supported by | 
separate appropriations for 1 

"spec, foreian currency proa.". ( ) 


( ) 


( ) 


00 


Total, all performers 5/ 1 







1/ For each total (basic research, applied rasaarch or development), there must be an entry for item 1 
(Fadaral intramural). Evan if all work is performed extramurally, the costs associated with 
the planning and acfciiinistration of such programs by Federal personnel must be reported. 

2/ Amount of item 1 for personnel costs. 

5/ Federally funded research and development centers. CSee instructions for list.) 
^/ See instructions for definition of foreign performers. 

%/ Totals equal items 1> 2» and 4, respectively in table II for 1987 for basic research, applied res., and development. 
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TABLE IX 

Obligations for research and development and R&D plant at individual 
federally funded research and development centers^ fiscal year 1985 

(Dollars in thousands) 



0MB No. S145-0006 
Inieragency Report Control 
No. 1155 NSF-AN 



Federally funded research and development centers 
(FFRDC's). (Report obligations for any FFRDC used 
by respondent agency.) 


R&D obliqationS 1 R&D olant obllaahlon^ 


Administered by industrial firms: 

Bettis Atomic Power Laboratory (Nestinghouse 

Electric Corp.), Pittsburgh, PA 


] 
1 


Frederick Cancer Research Faci li ty ( Program 

ResOi ces. Inc. ), Frederick, MD J 


1 


Hanford Engineering Development Laboratory 

(Nestinghouse-Hanford Corp.), Richland, NA J 


! 


Oak Ridge National Laboratory (Martin 

Marietta Corp.), Oak Ridge, TN 1 




Idaho National Engineering Laboratory 

(EG&G Idaho, Inc.), Idaho Falls, ID J 


1 


Knolls Atomic Power Laboratory (General 

Electric Company), Schenectady, NY J 




Energy Technology Engineering Center (Rockwell 

International Corporation) Canoga Park, CA J 




Sandia National Laboratories (Nestern Electric Co., 
Inc.-Sandia Corp.), Albuquerque, NM J 


1 


Savannah River Laboratory (E.I. du Pont 


1 j 


Total 


1/ 1 2/ 


Administered by universities and colleges: 

Ames Laboratory (Iowa State University of 

Science and Technology), Ames, lA J 


1 


Argonne National Laboratory (University of Chicago 
and Argonne Universities Assn.), Argonne, IL J 




Brookhaven National Laboratory (Associated 

Universities, Inc.), Upton, Long Island, NY J 




E.O. Lawrence Berkeley Laboratory 

(University of California), Berkeley, CA 




E.O. Lawrence Livermore National Laboratory 

(University of California), Livermore, CA J 




Fermilab (Universities Research Association, 


\ 


Jet Propulsion Laboratory (California Institute of 
Technology), Pasadena. CA 


1 



ERIC 



196 



197 
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TABLE IX (cont. ) 



Federal ly funded research and development centers 
irrKDL."SJ. iKeport obligations for any FFRDC used 
by respondent agency.) 


R&D obligations 


RSD plant obligations 


Administered by universities and colleges (cont.): 

Lincoln Laboratory (Massachusetts Institute 

of Technology), Lexington, MA j 






Los Alamos National Laboratory 






National Astronomy and Ionosphere Center 






National Center for Atmospheric Research 
(University Corporation for Atmos Seric 
Research), Boulder, CO J 






National Optical Astronoipy Observatory 

(Association of Universities for Research 






National Radio Astronomy Observatory 

(Associated Universities, Inc.), Green Bank, WV. . 






Oak Ridge Associated Universities, 

0:.k Ridge, TN J 






Plasma Physics Laboratory 

(Princeton University), Princeton^ NJ J 






Software Engineering Institute (Carnegie Mellon 






Stanford Linear Accelerator Center (Stanfc*'d 

Ujiiversity), Stanford. CA 






Total 


<♦/ 


5/ 


Administered by other nonprofit institutions: 

Aerospace Corporation, El Segundo, CA 






Center for Naval Analyses (Hudson Institute), 

A tf^ 1 ^ v% ^ v% ^ \m a 






Institute for Defense Analyses (IDA), 






Logistics Management Institute (LMI), 

D^XL_^^J_ tin 






C3-I Division (MITRE Corp.)^ 6/ 
n^j^M^j MA 






Office of the Secretary for Defense/Office of the 
Joint Chief of Staff (RAND Corp.), Wash., DC 7/.. 






Pacific Northwest Laboratorv (BattAlIe 

Memorial Institute) Richland^ WA J 






Project Air Force (RAND Corporation), 7/ 






Solar Energy Research Institute (Midwest 






Total 


8/ 


9/ 



193 
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TABLE IX (cont.) 



ERIC 



1/ Totals ec^l ccNtibined oblijjations for basic research, applied research, and development, as reported 

in item ^ of table VI. 
2/ Totals equal item 3 of table XI for 1985. 

3/ As of February, 198<i this center incorporates four divisions, three of which were formerly separate 
FFRDC's - Cerru Tololo Inter-American Observatory, Kitt Peak National Observatory, and the National 
Solar Observatory (formerly Sacramento Peak Observatory). The fourth division, the Advanced Development 
Program Divirion is located in Tucson, Arizona and is a new entity with primary responsibility for 
advanced research in the development of large telescopes. 

^/ Totals equal combined obligations for basic research, applied research, and development! as reported 
in item 6 of table VI. 

5/ Totals equal item 5 of table XI for 1985. 

6/ Oily the C5 Division of the MITRE Corporation should be reported as an FFRDC. All other agency st^spcrt 

to MITRE should be reported under "other nonprofit institutions excluding FFRDC's." 
7/ Only the Project Air Force and the Office of the Secretary for Defense/Office of the Joint Chief of 

Staff portions of the RAND Corp. should be reported as FFRDC's. All other agency support to RAND 

should be reported under "other nonprofit institutions excluding FFRDC's." 
8/ Totals equal combined obligations for basic research, applied research, and development* as reported 

in item 8 of table VI. 
9/ Totals equal item 7 of table XI for 19*35. 

Note: Each supporting agency should report obligations to each FFRDC it uses even though the FFRDC nay be 
under the sponsorship of another agency. See instructions for list of FFRDC's shown by sponsoring 
agency and administering organization. 
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15 T A B L E X 

Obligations for basic research and total research and development to foreign 
performers 1/ by geographic area and country, fiscal year 1985 

(Dollars in thousands) 

UL 



Code 


GEOGRAPHIC AREA 
AND COUNTRY 


1 

Basic research only 2/ I Total research and development 3/ 


010000 
010100 
010200 
010300 
010400 
010500 
010600 
010700 
010800 
010900 
011000 
011100 
011203 
011300 
011400 
011500 


Europe, total 


j 






























Italy 

































1/ See in«trticHor»» for definition of a foreign performer. 2/ Toial of cols, equals basic res. in iiem 11 in iable VI. 
5/ Total of columns vc^Is xhm sim of Msic rttsearch> applied research, and development in item 11 in table VI. 



0MB No. 31<#5-0006 
Interagency Report Control 
No. 1155 NSF-AN 



20 i 
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TABLE X (cont.) 



Obligations fo 



r basic research and total research and development to foreign 
pertormers 1/ by geographic area and country, fiscal year 1985 



ore No. 31<^5-0006 
Inieragency Report Control 
No. 1155 NSF-AN 



(Dollars in ihousands) 



JJL 



Code 


1 GEOGRAPHIC AREA 
1 AND COUNTRY 


1 

1— 


Basi c resea rch only 2/ 


1 

1 
1 
1 


Total research and development 3/ 


011690 


1 United Kingdom^ total . 






1 




01161C 












011620 








1 




011630 


1 Bermuda 






1 




0116^0 


1 Other United Kingdom . 


••-[— 




1 




011700 


1 West Germany 






1 




011800 


1 Yugoslavia 


••■[— 





1 




0119QQ 




— [— 




1 




020000 


1 Asia, total 






1 




020100 


1 Burma 






1 




020200 








1 




020300 








1 




020^00 








1 




020500 








1 




020600 


Japan 






1 




020700 


South Ifnroa 


■■|- 




-+ 




020800 


Malaysia 










020900 


Pakistan 










021000 












021100 








1 




021200 1 


Thailand 






1 




021^00 1 








1 





1/ See insiruciions for definiiion of a fore ion Derformer 2/ Tn4a i n4 ^r»i* *w i- i_ . 

3. ToUi Of colunns the of basic re^e^^Tp^lied rlie^^X ^^'^S^^el^nt ^riU^i In iabTa":!" 



204 
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TABLE X Ccont.) 

Obligations for basic rasaarch and total research and development to foreign 
performers 1/ by geographic area and country^ fiscal year 1985 



OMB No. 3145-0006 
Interagency Report Control 
Ho. 1155 NSF-AN 



C Dollars in thousands) 



Code 


GEOGRAPHIC AREA 






AND COUNTRY 


Basic research only 2/ 


Total research and development 3/ 


030000 


Near East» total 






030100 


Greece j 






030200 








030300 








030400 








030500 








030600 


Turkey 






030700 








D30SG0 


Other Near East 






040000 








040100 








040200 








040300 


Nigeria 






040400 








040500 








040600 


Union of South Africa .... 






1 

040700 1 


Other Africa 


1 





1/ See instructions for definition of e foreign performer. 2/ Total of cols, equals 
3/ Total of ooltnns ec^ls the sum of basic research^ applied research^ and development 



basic res. in item 11 in table VI. 
in item 11 in table VI. 



er|c 



20b 
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TABLE X (cont.) 

Obligations for basic research and total research and development to foreign 
performers 1/ by geographic area and country, fiscal year 1985 



cm No. '^45-0006 
Interagency Rc^port Control 
No. 1155 NSF-AN 





10 


(Dollars in thousands) 


^ ^ ^ 

Lode 


1 1 ■ 
I GEOGRAPHIC AREA i 
1 AND COUNTRY | 


Basic research only 2/ 


1 
1 

Total research and development 3/ 


050000 


1 Latin America, total 1 




050100 


1 Argentina 1 




050200 






050300 






050^00 


1 Chile j 




050500 


1 Colombia 




050600 


Costa Rica 1 




050700 






050800 


El Salvador 1 




050900 






051000 







051100 







051200 




■ 


051300 


Venezuela I 




051^00 


Other Latin America | i 




060000 






070000 






080000 






090000 


International oraanizations 1 i 




000000 


Totals all areas 8 oraania:. I j 





1/ See instructions for definition of * foreign performer. 2/ Total of cols, equals basic res. in item 11 in table VI 
3/ Total of C01U.1S equals the sum of basic research, applied research, and develo^^nt in item 11 in table VI ! 



o 207 
ERIC 



203 



Paget 19 T A B L E XI omb No. 3i^5-0006 

Inieragency Report Control 

Obligations for R&D plant by performer of research and development supported No. 1155 nsf-an 

fiscal years 1985, 1986, and 1987 

C Dollars in thousands) 



11 



1 

1 PERFORMER OF 
1 RESEARCH AND 
Item 1 DEVELOPMENT 
1 SUPPORTED 
1 

— 1 


1 

FY1985 1 FY1986 


F Y 1 9 8 7 


FF XXXIV 
Est i mat e 


FF XXXV 1 FF XXXIV 
Actual I Estimate 


FF XXXV 


FF XXXV 
Estimate 


1 

01 1 Fed. intramural... 

\ 




[xxxxxxxxxxxxxx 

1 X X 
|X X 
X X 






02 1 Industr. firms, 
1 excl. FFRDC's 1/ 




1 X X 

jx X 

X X 






1 

03 1 FFRDC"s 1/ adm. by 
1 industr. firms.... 




1 X X 

jx X 

X X 






1 

0^ 1 Univer. & colleges 
1 excl. FFRDC»s 1/ 


X M 


1 X X 
1 X X 
X X 






1 

05 1 FFRDC»s 1/ adm. by 
1 univer. & coll . . 


X X 


|x X 
jx X 

X X 






1 

06 1 Nonprofit inst. 
1 excl . FFRDC's 1/ 


X X 
X X 
X X 


j X X 
j X X 
X X 






1 

07 1 FFRDC»s 1/ adm. by 
1 nonprofit inst.. 


X X 
X X 
X X 


jx X 
jx X 

X X 






1 

08 1 State and local 
j aovernment 


X X 
X X 
X X 


j X X 
j X X 
j X X 






09 1 Total, all domes. 


X X 
X X 
X X 


j X X 
j X X 
X X 






10 1 Foreign 2/ 

j 1 


X X 
X X 
X X 


jx X 
jx X 

X X 






00 1 Total, all 

I performers 3/ . . . 
1 


X X 
X X 
X X 

xxxxxxxxxxxxxx 


jx X 
jx X 
jx X 
{xxxxxxxxxxxxxx 







1/ Foderally funded research and development centers. 
2/ See instructions for definition of foreign RiD plant. 
3/ Equals item 6 of table II. 

2QJ 
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Table A. Obligations for research and development, by State and performer, 

fiscal year 1985 

(Dollars in thousands) 



0MB No. 3145*0006 
Interagency Report Control 
No. 1155 NSF-AN 



CODE 
NO. 


State 1/ 


1 1 
1 1 Industrial 
Federal | firms 
intramural j excluding 
1 FFRDC's 

.A 


FFRDC's «/ 
admin, by 
industrial 
firms 


1 

1 Univ. and 

1 colleges 

1 excluding 

1 FFRDC's 
I 


1 

i FFRDC's x/ 
1 admi n . by 
1 univ. and 
1 colleges 

i Z7 


1 

1 Other 

1 nnnnr^nf 1 '4' 

1 institut. 
1 excluding 
1 FFRDC's 


FFRDC's 1 State and 
ddmin. by | local 

other I govern - 
nonprofit | ments 
institut. I 


n nnnn 


Total 
1 


1 


4/ 


1 ^ 

1 


1 
1 


1 77 

1 


8/1 9/ 


10061 


ALABAMA 










1 






11091 


ALASKA 








1 




1 




12081 


ARIZONA 1 










1 


1 1 

^ 




13071 


ARKANSAS 1 

















CALIFORNIA 1 








1 


1 1 







15082 


COLORADO 1 










I 1 


16011 


CONNECTICUT 1 








1 1 


1 \ 


17051 


DELAHARE | 








' ! 

1 




18052 


DIST.OF COLUMBIA 1 








1 




19053 


FLORIDA 1 


1 ! 


1 









20054 


GEORGIA 1 


1 


1 










21093 


HAWAII 1 




1 










22083 


IDAHO 1 


1 












2?Q51 


ILLINOIS j 


1 


1 










24032 


INDIANA 1 


1 


1 

1 











250« 


1 IOWA 


1 1 






' 






26 042 


KANSAS 1 















27 o«? 


KENTUCKY j 






1 1 









?8072 


LOUISIANA j 
















MAINE 1 


1 ! 


1 


1 










tKiC 211 



212 



s 
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Table A. Obligations for research and developments 

fiscal year )985 (cont.) 

C Dollars in thousands) 



by State and performer^ 



OMB No. 3145-0006 
Interagency Report Control 
No. 1155 NSF-AN 



CODE 
NO. 


S t a t a 1/ 


Federal 

intramural 


Industrial 

firms 
excluding 
FFRDC's 


FFRDC's »/ 
admin, by 
industrial 
firms 


1 1 1 1 
Univ. and ! FFRDC's ! Other ! FFRDC's I State and 
colleges j admin . by j nonprofit I admin . by j local 
excluding 1 univ. and I institut. j other 1 govern " 
FFRDC's ^/ I colleges j excluding j nonprofit I ments 
1 1 FFRDC's X/ 1 institut. | 


30055 


MARYLAND 


2/ 


3/ 


4/ 


5/| 6/| 7/| 8/1 9/ 


?101? 


MASSACHUSETTS 










32033 


MICHIGAN 










330^3 


MINNESOTA 










34063 


MISSISSIPPI 











Jims. 



MISSOURI 



3608^ 



MONTANA 



_2ZM!L 



NEBRASKA 



38085 I NEVADA 



39014 I NEH HAMPSHIRE 



40021 


NEM JERSEY 









1 1 1 1 


41086 


NEM MEXICO 









\ \ \ 1 


42022 


NEM YORK 










\ \ \ \ 


43056 


NORTH CAROLINA 










i \ \ \ 


44046 


NORTH DAKOTA 










1 1 1 1 






45034 


OHIO 


















46J>73 


OKLAHOMA 








L 










47094 


OREGON 


















mzi 


PENNSYLVANIA 

















49015 


RHODE ISLAND 



















r.3 



ERIC 
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Table A. Obligations for research and development, by State and performer. 

fiscal year 1985 (cont.) 

(Dollars in thousands) 



Om No. 31^5-0006 
Intaragoncy Report Control 
No. 1155 NSF-AN 



CODE 
NO. 


State 1/ 

1 1 


Federal 
intramural 


T riHlicf ni a 1 1 CCOnf^^mf ¥/ 

xiiuu^xnai 1 rrKu\^ S 

f i rms I admin . by 
excluding j industrial 
FFRDC's X/ 1 firms 


I.I 1 I 

Univ. and 1 FFRDC's I Other j FFRDC's 
coll eges | admin . by 1 nonprofit | admin . by 
excluding | univ. and 1 institut. | other 
FFRDC's I colleges j excluding | nonprofit 
1 1 FFRDC's 1 institut. 


State and 

local 
govern — 
ments 


50057 


SOUTH CAROLINA 


2T 




1 


1 5/| 6/| 7/| 8/ 
1 1 ' 


^ 


51047 


SOUTH DAKOTA 







1 1 1 




52066 


TENNESSEE 








1 


53076 


TEXAS 





\ 




1 


56087 


UTAH 




1 


1 \ \ \ 1 

1 1 1 


1 


55016 


VERMONT 


1 1 


1 1 — 1 i 




56058 


VIRGINIA 




1 \ i 1 




57095 


WASHINGTON 


' \ \ ' 






58059 


WEST VIRGINIA 




h \ 1 




59035 


WISCONSIN 


\ ^ 






60088 


WYOMING 


' \ \ 1 


1 1 1 





1 r 

61100 \ OUTLYING AREAS I 



\ r 

62200 I OFFICES ABROAD I 



»/ Federally funded research and development centers. 
1/ Under Outlying Areas incliide Puerto Rico and the Panama Canal Zone as we 
Abroad include obligations for research and development performed and/or 
lis combined obliaations inn hA<c 



Z/ Total equals combined obligations for basic res 

3/ Total equals combined obligations for basic res 

^/ Total equals combined obligations for basic res 

5/ Total equals combined obligations for basic res 

6/ Total equals combined obligations for basic res 

7/ Total equals combined obligations for basic .^es 

8/ Total equals combined obligations for basic res 

9/ Total equals combined obligations fo** basic res 



appl 
appl 



ed r^^s. 
ed res. 



and dev 
and dev. 
and dev. 
ed res . » and dov . 
led res. » and dev. 
ed res. » and dev. 
ed res. » and dev. 
applied res.» and dev. 



applied res. 
appli 
appli 
appli 
appli 



11 as U.S. Tei 
administered 
as reported 
as reported 
as reported 
as reported 
as reported 
as reported 
as reported 
as reported 



rritories and possessions. Under Offices 
abroad by the U.S. Government. 



tem 
tem 
tern 
tem 
tem 
tem 7 
tem 6 
in item 9 



in 
in 
in 
in 
in 
in 
in 



table VI » of the survey, 

table VI » of the survey, 

table VI » of the survey, 

table VI » of the survey, 

table VI » of the survey, 

table VI » of the survey, 

table VI » of the survey, 

table VI » OT the survey. 



216 

EMC 215 



Table B. Obligations for R&D plank, by State and performer of rer^s 
and development supported, fiscal year 1985 

(Dollars in thousands) 



rch 



OHD No. 3145-0006 
Interagency Report Control 
No. 1155 NSF-AN 



CODE 
NO . 


State 1/ 


Ffideral 
intramural 


Industrial 

firms 
excluding 
FFRDC's K/ 


FFRDC's X/ 
admin, by 
industrial 
firms 


Un7v. and j FFRDC's X/ | Other I FFRDC's X/ | State and 
colleges j admin, by j nonprofit I admin, by j local 
excluding | univ . and j institut . j otK'ir I govern - 
FFRDC's X/ I colleges j excluding | nonprofit | ments 
1 1 FFRDC's X/ I institJt. I 


00000 


Total 


2/ 


3/ 




5/| 6/1 7/| 8/| 9/ 

1 ^ 1 1 1 


10061 


ALABAMA 










11091 


ALASKA 




1 1 





1 1 \ 1 


1 O A • 1 

12081 


ARIZONA 




1 1 





1 1 j 1 


1 T A^V 1 

13071 


ARKANSAS 










1 1 j 1 


1^092 


CAIIFORMIA 








\ 1 \ \ 


1 CA* O 

15082 


COLORADO 1 









1 Z A 1 1 

16011 


CONNECTICUT 1 








1 ? A C 1 

17051 


DELAWARE | 








1 1 \ ! 


1 4 A CO 

18052 


DIST.OF COLUMBIA 1 






1 


1905? 


FLORIDA 1 


; 

_ 


1 


1 \ \ \ \ 

It! 
■ ill 


20054 


GEORGIA 1 




' 


1 1 1 ~i ~ 

1 


21093 


HAWAII j 


j 






22083 


IDAHO 1 







1 1 1 \ 


23031 


ILLINOIS 1 


i 




1 1 1 1 


24032 


INDIANA 1 


1 


1 
1 




1 1 1 
25041 1 IOWA 1 1 


1 
1 


1 




26C42 1 

1 

27062 1 
28072' 1 


KANSAS 1 


1 

1 






:<ENTUCKY j 




1 




LOUISIANA 1 1 


1 






29012 1 MAINE 1 1 


1 


1 

1 





er|c 
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Paget 2^ Table B. Obligations for R&D plants by State and performer of research 

and development supported/ fiscal year 1985 (cont.) 

(Dollars in thousands) 

B 



CODE 
NO. 


State 1/ 


Federal 
i ntramural 


Industrial 1 FFRDCs x/ | Univ. and | FFRDCs x/ | Other 1 FFRDC's 

firms 1 admin . by j colleges I admin . by j nonprofit j admin . by 
excluding | industrial I excluding I univ. and 1 institut. j other 
FFRDC's X/ I firms 1 FFRDC's j colleges j excluding I nonprofit 
! 1 1 1 FFRDC's X/ 1 institut. 


State and 

local 
govern ~ 
ments 


30055 


MARYLAND 


2/ 


3/| ^/| 5/1 6/1 7/1 8/ 


9/ 


31013 


MASSACHUSETTS 








32033 


MICHIGAN 








^30^3 


MINNESOTA 








',^063 


MISSISSIPPI 












1 

350^^ 


MISSUURI ' ^ ' ! 1 1 1 1 


3608^ 






MONTANA 1 1 ' 1 1 1 1 1 
NEBRASKA ' 1 1 ' 1 1 ^ ^ 


J85 


NEVADA 1 1 !' 1 1 1 1 


3901^ 


NEN HAMPSHIRE 1 1 1 1 1 1 1 1 



^0021 


NEN JERSEY 1 1 1 1 1 1 


^1086 


NEN MEXICO 1 1 ! 1 1 ' ' 1 


^2022 


NEN YORK 1 1 1 1 I I 1 1 


43056 


NORTH CAROLINA 1 j 1 1 ' 1 < 1 


44046 


NORTH DAKOTA 1 1 1 1 1 1 1 1 




45034 


OHIO 1 1 1 '! 1 1 1 


46073 


OKLAHOMA 1 ' I 1 ! 1 1 I 


47094 


OREGON 1 1 1 1 1 1 1 1 


48023 


PENNSYLVANIA 1 | 1 j 1 1 1 1 


49015 


RHODE ISLAND 1 1 1 I 1 1 1 1 



mc 219 



0MB No. 31<*5-0006 
Interagencv Report Control 
No. 1155 NSF-AN 
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Table B, Obligations for R&D plant, by State and performer of research 
and development supported, fiscal year 1985 (cont.) 

(Dollars in thousands) 



Of© No. 31<^5-0006 
Interagency Report Control 
No. 1155 NS^-AN 



LUUt 
un 


1 

1 Federal 
State 1/ I intramural 

1 2/ 


1 

1 Industrial 
1 f i rms 
1 excluding 
1 FFRDC's X/ 

1 

1 

1 37 


' FFRDC's X/ 1 Univ. and 
1 admi n. by | col 1 eges 
1 industrial j excluding 
1 firms I FFRDC"s 


1 1 1 

1 FFRDC's X/ 1 other | FFRDC's x/ 

admin, by | nonprofit | admin, by 
1 univ .and | institut . j other 
colleges j excluding | nonprofit 
1 FFRDC's X/ 1 institut. 


1 State and 

1 local 

1 govern - 

1 ments 

1 
1 


^0057 


SOUTH CAROLINA 1 


' 


1 5/ 

i ' 


6/ 7/| 8/1 9/ 

i H i 


CI n/a7 
_51Uh7 


SOUTH DAKOTA 










TENNESSEE 


1 1 


1 


1 


1 
: 




TEXAS 1 




^ { 


\ \ 






1 IT nil 1 

UTAH 1 










55016 


VERMONT 1 j 


1 


1 1 




1 




56058 


VIRGINIA 1 








1 




57095 


WASHINGTON j 














58059 


NEST VIRGINIA | 


j 










59035 


WISCONSIN 1 i 




1 H 




\ 1 




60088 


WYOMING j 1 




1 1 




• 





T 

61100 I O UTLYING ARFAS 



62200 I OFFICES ABROAD 



± 



T 



»/ Fedarally fundod resaarch and davalopment centers. 
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Paget 26 T A B L E C 0MB No. 3145-0006 

Interagency Report Control 

Obligations for basic, applied^ and total research performed at universities No. 11S5 NSF-AN 

and colleges, by field of science and engineering, fiscal year 1985 

(i^ollars in thousands) 



Item 


1 Basic research 
FIELD OF SCIENCE AND ENGINEERING ! 


Applied research 


Total research 1/ 


1 FF XXXIV 1 FF XXXV 
Estimate Actual 


FF XXXIV 
Estimate 


FF XXXV 
Actual 


FF XXXIV 
Estimate 


FF XXXV 
Actual 


100000 

103020 
1030^0 
103060 
106000 
109000 


IM Mi 


xxxxxxxxxxxxxx 

X X 
X X 




xxxxxxxxxxxxxxj 

X XI 
X X 




Biolcgical (excl. envrmtl.) . . . m m 


X X 
X X 




X X 
X X 


1 




X X 
X X 




X X 
X X 


1 




X X 
X X 




X X 
X X 







X X 
X X 




X X 

K X 




1 


1 M Ml 

Life sciences^ n.e^c. 2/ 


X X 
X X 




X X 
X ^ 




200000 

201000 
202000 
209000 




X X 
X X 
X X 




X X 
X X 
X X 







X X 
X X 




X X 
X X 






X X 
X X 




X X 
X X 





1 M M 1 

Psychological sci . » n.e.c |M M 


X X 
X X 




X X 
X X 





300000 

301000 
302000 
303U00 
309000 


1 M M 1 
U Ml 


X X 
X X 
X X 




X X 
K X 
X X 





|x Ml 


X X 
X X 




X X 
X X 


1 


1 ^ 1 


X X 
X X 




X X 
X X 





1 ^ 


X X 
X X 




X X 
X X 





1 X ft) 

Physical sciences, n . e. c . 2/ . . . 1 < 


X X 
X X 




X X 
X X 





^00000 

^01000 
^02000 
^03000 
^09000 


1 X X 1 

Environmental sciences, total.... |K *\ 


X X 
X X 
X X 




X X 
K X 
X X 







X X 
X X 




X X 
X X 


i 

' 


1 X X 1 


X x| 

X X 


X X 
X X 




|)( ^\ \^ x| 


X X 
X X 


j 


|ft x| ^ x| 
Environmental sci . , n . e. c . 2/ . . I x x | \* x | 

Ixxxxxxxxxxxxxx j 1 xxxxxxxxxxxxxxj 


X X 
X X 

xxxxxxxxxxxxxx 


1 

1 
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TABLE C (cont.) 



Item 


FIELD OF SCIENCE AND ENGINEERING 


Basi c resea rc S 


Applied research j Total research 1/ 




FF XXXIV 1 FF XXXV 
Estimate Actual 


FF XXXIV 
Estimate 


FF XXXV 1 FF XXXIV 
Actual 1 Estimate 


FF XXXV 

Actual 


500000 

501000 
502000 
509000 


Mathematics and computer 


^ Ml 


MMMMMMMMMMMMMM 
M M 
M M 


1 MMMMMMMMMMMMMM 
|M M 
IM M 






^ m| 

* Ml 


M M 
M M 


1 M M 
M M 






M M 1 
Ml 


M M 
M M 


|m m 

1 — * 




Math. & comot. sci . . n.e.c. 2/. 


M m| 
M M 


M M 
M M 


|M M 





600000 

601000 
602000 
603000 
60^000 
605000 
606000 
607000 
609 JOQ 




M m| 
M M| 
M M 


X M 
M M 
M M 


1 -jy 

1 M M 
I M M 
IM M 








M M j 
Ml 


M M 
M M 


|X X| 
|M Ml 


Astronautical 


M m| 
M Ml 


M M 
M M 


1 X M| 
M M 




M m| 
M M 


M M 
M M 


|m Ml 
IM Ml 


Civil 


M M 
* Ml 


M M 
M M 


1 X M| 
1 M Ml 




M mI 
* Ml 


M M 
M M 


1 M M I 
|M ^\ 




M M| 
^ Ml 


M M 
M M 


|X M| 
M M 




M m| 

« Ml 1 


M M 
M M 


1 M m| 
1 M Ml 




M Ml 1 
M M 1 


M M 
M Ml 


|M M| 
|M Ml 


700000 

701000 
702000 
705000 

709000 




M m| I 
M Ml 1 
M M 1 


M m| 
M M| 
M M 


1 X M| 
|M M| 
X Ml 






M ^\ 1 
M Ml 1 


M m| 
M Ml 


|X M| 
X Ml 




-* *\ 1 

* Ml 1 

. 1I4 


M m| 

M M| 


|X M| 
X Ml 


Political science j 


M Mj 1 
K Ml 1 


M Ml 
M Ml 


1 M M| 
|X X| 




M Ml 1 
* Ml 1 


M Ml 
M M| 


|X M| 
M Ml 


Social sciences, n.e.c. 2/ | 


M Ml 1 
« K| 1 


M Ml 
M Ml 


1 M m| 
U M 


«00000 




M Ml 1 
K Ml 1 


M Ml 
M M| 


|M mI 
M Ml 


000000 


Total, all fields 3/ |x x| | 


M M| 
M M| 
MMMMMMMMMMMMMM j 


m| 

|X M| 
IMMMMMMMMMMM^XMI 



1/ aasic research plus applied research equals total research. 
2/ Not elsewhere classified. 

5/ Totals e<^l totals for basic research and applied research in item 5» table VI. 



Paget 28 TABLED 0MB No. Sl<iS-0006 

. Interagency Report Control 

Obligations for basic, applied, and total research performed at universities No. 1155 NSF-AN 
and colleges^ by field of science and engineering, fiscal year 1986 

( Dollars in thousands ) 



D 



1 j Basic research 
Item 1 FIELD OF SCIENCE AND ENGINEERING 


Applied research j Total research 1/ 


1 1 FF XXXIV 1 FF XXXV 
1 Estimate Estimate 


FF XXXIV 1 FF XXXV | FF XXXIV | FF XXXV 
Estimate 1 Estimate j E^stimate Estimate 


1 1 xxxxxxxxxxxxxx j 
1 X X I 


X x| jx xj 
X X 1 X X 1 


I 1 X X I 
103020 I Biological (excl. envrmtl . ) x 


^ ^\ I X X I 

X X 1 X X 


1 1 X X j 


X X 1 j X X 1 


I 1 X x| 
103060 I Agricultural x x 


X X X X 


1 1 X xj 
106000 1 Medical x x 


X X j 1 X X 1 
X X X X 


I j X X j 
109000 Life sciences, n.e.c. 2/ x x 


X X 1 1 X X 1 
X X X X 


1 1 ^ x| 
1 X X 


X xi |x x) 
^ xj jx ^1 

X X X X 


I 1 X x| 
201000 1 Biological aspects U x 


X X 1 1 X X 1 
X X X X 1 


I 1 X x| 
202000 1 Social aspects x x| 


X X 1 1 X X 1 


1 |x xj 
209000 1 Psvcholoqical sci . ^ n.e.c |x x 


X xj |x x| 

X X X X 


1 1 ^ ^1 


X X j 1 X X j 
X X 1 1 X X 1 
X X X X 


1 U x| 


X x) |x x| 

X X X X 


I 1 X x| 


X x| |x x| 


I 1 X X 1 


X X 1 1 X X j 


I 1 X X I 
309000 Physical sciences, n.e.c. 2/...|x x 


X X 1 j X 1 
X X X 


1 I X X j 
^COOOO 1 Environmental sciences, total.... |x xj 

1 1 X X 


3^ X j j X X 1 
X X 1 1 X X 1 
X X X X r 


1 I X X j 


X X 1 1 X X 1 


1 1 X X 1 


X jx x| 

X X X X 


I 1 ^ 1 


X X j 1 X X 1 
X X x x| 


I 1 )( X j 
409000 I Environmental sci . , n.e.c. 2/..|x xj 
j 1 1 


X X 1 1 X )( 1 
X 1 1 X 1 
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TABLE D 



(cont . ) 



Item 


FIELD OF SCIENCE AND ENGINEERING 


Basic research 


Applied research 


Total research 1/ 




FF XXXIV 
Estimate 


1 FF XXXV 
Estimate 


FF XXXIV 
Estimate 


FF XXXV 
Estimate 


FF XXXIV 1 FF XXXV 
Estimate Estimate 


500000 

501000 
502000 
509000 


Mathematics and computer 






xxxxxxxxxxxxxx 

X X 
X X 




xxxxxxxxxxxxxxl 
X x| 

K H 1 








X X 
X X 




X x| 
X X 1 








X X 
X X 




X x| 
X X 1 


Math. S cofflpt. sci.* n.e.c. 2/. 






X X 
X X 




X X j 
X X 1 


600000 

601000 
602000 
605000 
604000 
605000 
606000 
607000 
6D9000 








X X 
X X 
X X 




X x| 
X X 1 
X X 








X X 
X X 




X X 1 
X X 








X X 
X X 




X X 1 
X X 








X X 
X X 




)C K 1 

x il 1 
X X 


Civil 






X X 
X X 




X X 1 
X X 








X X 
X X 




X x| 

x il 1 








X X 
X X 




X x| 
X X 1 


Metallur0y and materials 






X X 
X X 




X X 1 
X X 1 


Engineering^ n.e.c. 2/ 






X X 
X X 




X x| 
X X 1 


700000 

701000 
702000 
705000 
706000 
709000 


Social sciences^ total 






X X 
X X 
X X 




X x| 
X X 1 
X X 




X )( 




X X 1 
X X 1 




X X 1 
X XI 








X X 1 

X xj 


1 


X X 1 
X X 








X X 1 
X X 




X x| 

X X 


1 


XI 




X X 
X X 


1 
1 


X x| 
X X 1 




X xl 
X xl 


X X 

X X 1 


1 


X xj 

X X 


800000 


_D±her sciences, n.e.c. 2/ j 


X xi 
X XI 


X X 1 
X X 


1 


X X j 

X x| 


QOOOOQ 


1 


X X| 

X x| 
xxxxxxxxxxxxxxl 


X X 1 
X X 1 

xxxxxxxxxxxxxx 1 


1 

1 
1 


X X| 
X X 1 
XXXXXX)«XXXXXXX| 



1/ Basic research plus applied research equals total research. 
2/ Not elsewhere classified. 

equal totals for basic research and applied research in item 5, table VII. 
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TABLE E 

Obli)»..tions for basic, appliad^ and total rasaarch parformad at univarsitias 
and collagas by fiald of scianra and anginaaring^ fiscal yaar 19S7 

(Dollar* in thouMnds) 



Om No. 

Ihtarogancy Raport Control 
No. 1155 NSF-AN 



Itam 



\00000 

103020 
1030^0 
103060 
106000 
109000 



200000 

201000 
202000 
209000 



300000 

301000 
302000 
303000 
309000 



FIELD OF SCIENCE AND ENGINEERING 



Lifa sciancasy total, 



Biological (axel, anvrmtl.) 

Environmental biology 

Agi icultural 

Nadical 

Life sciences, rt. a.c. 2/ 



Psychology, total. 



Biological aspects 

Social aspects 

Psychological sci . . n.e.c. 



Physical scier.ces, total. 



Basic research 



FF XXXV 
EstiiBiLle 



Astronomy , 

Chemistry 

Phvsics 

Physical sciences, n.e.c. 2/... 



i 



^09000 



Environmental sciences, tote . . . . 

Atmospheric 

Geological 

Oceanography 

Environmental sci . . n.e.c. 2/.. 



Applied research 



FF XXXV 
Estimate 



Total research 1/ 



FF XXXV 
Estimate 



ERLC 
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TABLE E (cor*.) 





Item 


FIELD OF SCIENCE AND ENGINEERING 


Basic resear^.i | Applied research 1 Total research 1/ 
1 1 


FF XXXV 1 FF XXXV 
Estimate [ Estimate 


FF XXXV 
1 Estimate 


soooon 

501000 
502000 
509000 


1 Mathematics and computer 




1 
1 

! 

1 




j 


! 




j 




j Math. & comot. sci.. n.e.c. 2/. 


! 


[ 


600000 


1 Engineering, total 




1 

1 

1 


601000 
602000 
603000 
60<^000 
605000 
606000 
607000 
609000 


1 Aeronautical 






1 Astronautical 












1 Civi' 






1 Electrical 


1 




i Mechanical | \ 




i Metallurgy and materials 












700000 

701000 
702000 
705000 
706000 
709000 


1 Social sciences, total 






1 Anthropology 




















Social sci^^'y^^s, n.e.c. 2/ 




SOOOOO 


LOther sciences, n.e.c. 2/ 




oaoooo 1 


Total, all fields 5/ , 





1/ Basic r«SMr^ plus applied research equals total research, 
t/ Mot elaeMher J classified. 

5/ Totals •<^1 totals for basic research and applied research in item 5, table VIII. 
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DESCRIPTIOl^ OF RESEARCH Al^D DEVELOPMEl^T PROGRAMS 



Identify below the total R&D obligations shown In Item 5 of bable II by 

appropriation title and program activity or subactivity within each 
appropriation as given in the fiscal year 1987 budget. 

For each activity or subactivity give the R&D < bligations for fiscal 

years I985f 1986^ and 1987 and identify within parentheses the portion 
that is for research only, excluding development. 

In addition^ provide a brief description of the research and development 

supported under each activity or subactivity^ including reasons for 
increases or decrciases during the 3-year period. 

Use the three headings below in providing information* 

Use additional sheets^ as needed. 



Appropriation title Brief description of RE.D obi igat ions for 

and program activity each activity or each activity or 

and subact IV ity subactivity subactivity: 1985* 
. 1986(esf.) . I<j87(esf.) 



ERLC 
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DESCRI PTION OF RtD PLANT PROGRAMS 



Identify below the total R&D plant obligations shown in item 6 of table 
II by appropriation title and program activity or subactivity within 
each accounts as given in the fiscal 1987 budget. 

For each activity or subactivity give the R&D plant obligations for 
fiscal years 1985, 1986, and 1987. 

In addition, provide a brief description of the R&D plant supported In 
connection with each activity or subactivity, including reasons for 
increases or decreases during the 3-year period. 

Use the three headings below in providing information. 

Use additional sheets, as needed. 



Appropr lat ion title Brief descr i pt ion of RtD obi igat ions for 

and program activity each activity or each activ/ty or 

and subactivity subact ivity subact i vi ty: 1985# 
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SHUTTLE DESCRIPTIONS 



Description of significant differences between data reported for Volume 
XXXIV and Volume XXXV for fiscal years 1985 and 1986 (Shuttle columns) 

(If more space is required^ please use additional sheets of paper.) 



Table IIj Explanation of significant differences in obligation levels 
for character of work (basic research^ applied research^ and 
development) and R&D plant. 



FY 85 



FY 86 



Tables III and IV: Explanation of significant differences in obligation 
levels for fields of science and engineering. 



FY 85 



FY 86 
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SHUTTLE DESCRIPTIONS (CONT.) 

Tables VI and Vllt Explanation of significant differences in obligation 
levels for performers. 

FY 85 



FY 86 



ERIC 
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RECONCILIATION WITH THE OFFICE OF MANAGEMENT AND BUDGET 
SPECIAL ANALYSIS OF FEDERAL RSID PROGRAMS 



Research and development reconciliation sheet 
for fiscal years 1985. 1986. and 1987 

Relationship of data submitted for Federal Funds XXXV to data reported 

to the Office of Management and Budget for the special analysis of 

Federal research and development programs. Budget of the United States 
Government, FY I987, 



Total research 

& development obligations 



1985 



1986(est . ) 



1987(est, ) 



(.Dollars in Thousands) 



Obligations for total 
research and development 
reported in Federal 
Funds table II, item 5 



Obligations for total 

research and development 

reported to OMB in 

response to Circular 

No. A-11 (Section 

Exhibit revised July 198^) 



Di f f erences 



Explanation of any differences in 
research and development obligations 
between the two reports: 



238 
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Total basic research 








obligations 


1985 


1986(est.) 1987(est.) 








(Dollars in Thousands) 




Obligations reported for basic 








research in Federal Funds^ 








Table II, item 1 


$ 






Oblijjations for basic research 








reported to 0MB in response to 








Circular No. A-11 (Section 








Exhibit revised July 198^) 


$ 






Differences 


$ 




• 


Explanation of any differences in 
basic research obligations 
between the two reports: 






t 
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RECONCILIATIO]^ WITH THE OFFICE OF MANAGEMENT AND BUDGET 
SPECIAL ANALYSIS OF FEDERAL RE^D PROGRAMS 



Research and development reconciliation sheet 
for fiscal years 198b, 1986, and 1987 

Relationship of data submitted for Federal Funds XXXV to data reported 

to the Office of Management and Budget for the special anal ys is of 

Federal research and development programs. Budget of the United States 
Government, FY 1987. 



Research and development 
obligations to universities 
and colleges 



1985 



1986(est . ) 



1987(est . ) 



(Do Mars in Thousands} 



Obligations reported in Federal Funds 
tables VI, VII and VIII, item 5, 
universities and colleges, excluding 
FFRDC*s (basic research plus 
applied research plus development) ±_ 



Obligations reported to 0MB in 

response to Circular No. A-11 

(Section Exhibit revised 
July 198^) $ 



Differences 



Explanation of any differences in 
research and development obligations 
to universities and colleges 
between the two reports: 



2^0 



RECOI^CILIATION WITH THE FEDERAL SUPPORT 
TO UNIVERSITIES iCASE) SURVEY 1/ 



Research and development reconci I iat ion sheet 
for FY 1985 obi igat ions 



Relationship of data submitted for Federal Funds XXXV to data reported 
to NSF for the survey oP Federal obligations to universities and 
colleges^ by individual inst itut ions • 



Research and development 



{Dollars in Thousands) 



Amount reported in Federal Funds table VI» item 5, 
universities and colleges, excluding federally funded 
research and development centers (basic research plus 
applied research plus development) 



Amount reported for r-^search and development to 
universities and colleges (total for all institutions) 
in the Federal Support to Universities (CASE) survey 



Difference 



Explanation of any differences in research and 
development amounts reported between these two surveys: 



O A } 
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Amount reported in Federal Funds table VI, iteri 6, 
federally funded research and development centers 
administered by universities and colleges (basic 
research plus applied research plus development). 



Amount reported for research and development to 
federally funded resea»"ch and development centers 
(total for all centers administered by universities 
and colleges) in the Federal Support to Universities 
(CASE) survey. 



Difference 



Explanation of any differences in research and 
development amounts reported between these two surveys: 



1/ To be completed by the following agencies and their subdivisions: 
The Departments of Agriculture, Commerce, Defense, Education, Energy, 
Housing ai ' Urban Development, the Interior, Health and Human Services, 
Labor, State (AID), and Transportation; the Envi ronmental Protection 
Agency; the National Aeronautics and Space Administration; the National 
Science Fcundation; and the Nuclear Regulatory Commission. 
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RECONCILIATION WITH THE FEDERAL SUPPORT 
TO UNIVERSITIES ICASEi SURVEY 1/ 



RLD plant reconc H iat i on sheet 

for FY 1985 obi igat ions 

Relationship of data submitted for Federal Funds XXXV to data reported 

to NSF for the survey of Federal obligations to universities and 
colleges « 



R&D plant 

{Dollars in Thousands} 



Amount reported in Federal Funds table XI, item ^» 
universities and colleges» excluding federally funded 
research and development centers. 



Amount reported for R&D plant to 
universities and colleges (total for all 
institutions) in the Federal Support to 
Universities (CASE) survey* 



Difference 



Explanation of any differences in amounts 

for R&D plant reported between the two surveys: 



243 



Amount reported in Federal Funds table XI* item 5, 
federally funded research and development centers 
administered by universities and colleges. 



Amount reported for R&D plant to 

federally funded research and development centers 
(total for all centers administered by universities 
and colleges) in the Federal Support to Universities 
(CASE) survey* 



Di f f er ence 



Explanation of any differences in amounts 

for R&D plant reported between the two surveys: 



1/ To be completed by the fcllowing agencies and their subdivisions! 
The Departments of Agriculture, Commerce, Defense, Education, Energy, 
Housing and Urban Development, the Interior, Health and Human Services, 
Labor, State (AID), and Transportation; the Environmental Protection 
Agency; the National Aeronautics and Space Administration; the National 
Science Foundation; and the Nuclear Regulatory Commission. 
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SHUTTLE DESCRIPTION FC^ TABLES C, T, AND E 



Description of significant differences between obligations reported for 
Volumes XXXIV and XXXV for fiscal years .985 and 1986 for basjc 
research^ applied research^ and total research performed at universitie. 
and colleges by field science and engineering. 



FY 1985 



FY 1986 



« Excludes federally funded research an J development centers (FFRDC*s) 
administered by universities and colleges. 
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federal support to universities, colleges^ 
and selected nonprofit institutions 



purpose and 
background 

This survey collects data on Federal 
obligations to individual U.S. universities 
and colleges, to independent nonprofit 
institutions, and to federally funded 
research and development centers 
(FFKDC's) administered by academic or 
nonprofit institutions The interagency 
system for reporting Federal obligations 
to universities and colleges was originally 
established in 1965 under the auspices 
of the Committee on Academic Science 
and Engineering (CASE) of the Federal 
Council for Science and Technology. 
Since 196S, these data have been col- 
lected annually by the National Science 
Foundation (NSF). 

survey instrument 

Data collected by this survey include 
information by agency, by institution, 
geographic (State) region, and by de- 
hailed .cience and engineering (S/E) field. 
Data are also collected by type of funding 
activity, le, research and development, 
research and development (R&D) plant. 



S/E instructional facilities and equipment 
feliowships/traineeships/training quints 
other S/E support, and non-S/E activibes 
More detailed information about the 
participating agencies and subagencies, 
the definitions of the categories of sup- 
port S/E fields, and formats used by 
agencies wiien submitting data can be 
found in the annual NSF publication, 
Instructions and Specifications for R^orfiny 
Federal Support to Universities, Colleges, and 
Selected Nonprofit Institutions, copies of which 
are available from the Division of Science 
Resources Studies/Government Studies 
Group 

sample design 

Th 5 is a federally mandated sur\ey 
with a universal response rate Data are 
supplied by 15 Federal agencies that 
account for virtually all Federal R&D 
obligations Data for nearly },000 insti- 
tutions are available each year covenng 
almost 2,400 universities and colleges 
16 FFRDC's administered by academia 
530 nonprofit organizations, and " 
FFRDC's administered by nonprofit 
organizations 



^ata availability 

All data tap€< are mamtamed at the 
institution le\el The exception 1$ that 
separate totil? are mointaLned tor $\*5tem 
ofhces when tunds were obli^^ated on a 
system ba?i? and the tundmg agencN' 
wa? unable to determme the ultimate 
distribution or the rp.onev v\ithin the 
sv^tem ? m^titution? 

The 5ur\-ev \s annua! and contains 
Federal support data on mdiNidual aca- 
demic insbtubon? datm^ trom 1*^,^ Data 
on nonproht ori:jni2ation9 were tir^t 
collected in I'^c^ Intormation on ? E 
held? 15 available bej:nninc m l^^^l 

Most recent datj ?ho Jid not be u?ed 
in time-?enes with earlier data reiea^e-? 
because pnor-\ejr data are ?u'r^^i.e'^£\ 
updated to reflect rr>odihcar.or? 
mitted bv respondent jj:enc:e-r A? ot 
tall N5o d2t2 reported b\ rre ?eruT- 
ment of Educahon on \o^-S:ience 
Engineering; •\ctn;t:e? t ? I'^'o 
1^51 105: and l^^z had reen 
corrected on 1^ irji'Mdui. '.n^^.^u^,on 
ba^is Amounb? s''"ov\n \r rn:? cacegors 
vmH therefore nor add to rhe ad'u?red 
total? ?hovsn :n rhe nwr "even: rw.b- 
lications 
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data access 

Summary statistical tables from this 
survey are available on diskettes prepared 
for use on an IBM-compatible micro- 
processor Inquines regarding this survey 
should be addressed to 

N^r Richard Bennof 
Di\ ision of Science Resources 
Studies 

Government Studit^ Group 
National Science Foundation 
ISOO G Street. N VV , Rm 1602 



Washington, D C. 20550 
(202) 634-4636 

For data users solely mterested in 
curreK data, an fiscal year TY) 1986 
singie-yc;ar data tape and an FY's 1978-86 
multiyear tape will be available fell 1987 
Data for FY's 1971-76 and the 1976 
Transition Quarter are available either 
on single tapes or on one tape containing 
all of these files A Data User Guide has 
been developed for the multiyear tapes 
documenting the compatible code 
structure utilized in NSF's four academic 



surveys (SeeNSF contact listed pre- 
viously ) Requests for data available on 
magnetic tape should be addressed to 

Mr George Nozicka 
Quantum Research Corporation 
7300 Pearl Sh-eet, Suite 210 
Bethesda, Maryland 20814 
(301) 657-3070 

The cost of the multiyear tape is $325 
each for the 1976-83 period and/or the 
1977-84 period All multiyear tapes for 
earlier years are $325 each and all single- 
year tapes are $100 
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I Wit diiM ^ .imiiy psfm kani^ by Ftimi See ''B>nRCH}lK^ 
IV) fiat • ipeefflc ttbmm wamskm ^ M^vty'i maM» m pMt of ^ NSF Aet. 
^ NiOiMiI S^raet FonadMioB m^mlA ^ ifl ain^ n^onm be salmuttc| ^ 

IMMiiB At MF^ i^ptiwM^ iUiD, i^Mi^ MB Mi BftP plant toti^w^ 
manpsm&jig tsM^ to 1^ Fi^M /er Rea^m^ 

1^^."* Mm ttiMtttof ^ to tht Natioiud Mm» Fo^adb^km^ ^iiM» 

«mw w^km^mm to «mm that ft eeni^^ to tiit iqpMtfkirtMM m ttk miimrf. 
jiftferfar attot^M to ^ fii&m^ pofaitt, Nmd cm i^fobtems nMdi have sk)Wf<l 
poeaimv in paal yeura: 

1. Submit 01^ Ma type-1 oyed par ia^^xm ^^^lettad waiAtf a pa^ieidar ^1^* 
eoda <aea 19. 7^. flO liOT^bral«^aipB^^p^t and far aa^ ^ an flMtariaa 
Evan Um^mi asfe^^WMa dt^m^M^ art ^ i^hiri rdt^'^MA^ 
agea^ aadt, ym iteri* atfl «M €i# aw ^t^l amips^ tel^kxiimte ^ a^ 

2. faMa jn itei^ te aKfr l^^ 

j^^^kpnwit €^m^^n^#»p«rlt^ dma Ibe f^9i^ tapM^^ 

3. Ba ism to fin^ twy aani^de smM^ which tha dUii^ 
tiont ^pMmai ae tii^^^pa^i card induda eithar raaaaich and deval<^mitnt (MB> w 
feBow^^, MaatUpa, ani (FTTG). Plaaaa DO NOT excaad 19 

4. Note that tha lial <rf nonproTit inetitutkms in the 1986 Code Book has once again baan 
expanded. Raasa report ALL VmD or R&D planl obligation to EACH oT Am 
inititutiona. In additimi, any nmproTit in«tituti(m NOT LISTED in the Code Bo<A 
that ta lacaiving obUgationt for reaaar^ and development and/or R&D plant should be 
reported. See instructions in Part III for reporting obligations to institutions NOT 
listed in tha Code Book. 

5« Use the 1986 Code Book to resoWe any questions about institution codes. Note in 
particular the changes listed in the introducticm to the Code Book. 

6. Use **System Office" codes cmly for funds which your agency obligated directly to the 
central office of a system of universities AND for which the ultimate distribution to 
individual institutions within the system is unobtainable. 

7. Report all funding in terms of the immediate recipient, whether or not the funds 
obligated were later subcontracted. 

8. Use only the field of science/engineering codes listed in this manual for type -2 
card reporting (see. pp. 15-16). 

9. Right-justify all oUigation data within the appropriate columns. (Zero-filling is ac- 
ceptable, but not necessary.) 

10. Pleaae note the submission date to N3F of January 15, 1987. 

Your assistance in the above matters will be greatly appreciated. The fewer problems 
encountered with the data submissions, the faster the di ta can be processed and made 
available for distribution. 
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INTRODUCTION 



Background 

The survey of Federal Support to Universities, Colleges, and Selected Nonprofit Insti- 
tutions originated in 1965, when the Committee on Academic Science and Engineering 
withm the Federal Council for Science and Technology (FCST) established the CASE data 
collection system for the purpose of reporting annually to the FCST on Federal obligations to 
academic institutions and associated federally funded research and development centers 
(FFRDC's). Since 1968 CASE data, as well as data on selected nonprofit institutions, have 
also served as the basis for an annual report to the President and Congress in accordance 
with Section 3(a)(7) of the NSF Act as amended in August 1968 which directs the 
Foundation 

. .to inmate and maintain a program for the determination of the total amount of money for 
scientific research, including money allocated for the construction of the facilities wherein such 
research is conducted, received by each educational institution and appropriate nonprofit organiza- 
tion in the United States, by grant, contract, or other arrangement from agencies of the Federal 
Government, ana to report annually thereon to the President and the Congress." 

On July 1 , 1 9 73, the responsibilities of the National Science Foundation were broadened 
to include functions previously carried out by the Office of Science and Technology (OST). 
Among the functions transferred from OST is the responsibility for the maintenance of the 
reporting system devefoped by CASE so that the Foundation can continue to fulfill its statutory 
responsibility to prepare an annual report to the President and Congress as described above. 

Scope of Study 

This study is designed to collect information from Federal agencies on ( 1) total program 
support in thousands of dollars (encompassing both science/engineering and non-science/ 
engineering activities) to academic institutions, (2) total science/engineering support to 
FFRDC's administered by academic iuctitutions, and (3) R&D support to selected nonprofit 
institutions and associated FFRDC's. Data should be provided for fiscal year 1986 (October 1 
1985 through September 30, 1986). 

The reporting instructions and specifications are divided into three parts, corresponding 
to the three types of institutions covered by this study: 
Part I. Academic Institutions 

Part II. FFRDC's Administered by Academic Institutions 

Part m. Nonprofit Institutions and FFRDC's Administered by Nonprofit Institutions. 

Relationship to Federal Funds Survey 

It is intended that for this survey the concepts and definitions will conform as far as 
possible with corresponding ones in the NSF survey Federal Funds for Research and 
Development. Totals reported to each of the two studies f?r R&D and R&D plant oHigations to 
(1) universities and colleges, (2) FFRDC's administered by universities and colleges, and 
(3) FFRDCs administered by nonprofit institutions, in general, should be in close agreement. 
Where differences exist in data reported for the two surveys, each reporting 
agency should attach to its printout of institutional totals an explanation for the 
difTerences, including a statement of the amount for each factor contributing to 
the difference. In those cases where such reconciliation is not possible at the time this 
report is made, departments and agencies will be expected to provide explanations of 
differences when they report totals for the next Federal Funds survey. 

For example, differing totals could result from differing methods of reporting funds 
that are transferred to another agency before they are distributed to institutions. In th^s 
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survey, the aj^ency that distributes the lunds directly to the institution reports the obliga- 
tions. Thus, agencies reporting to this study wtmld include lund> received Irom other agen- 
cies but would exclude lunds transferred to other agencies. For the Federal Funds survey, 
however, the obligations are reported by the original source ol lunds, i.e., the agency that 
transfers the funds to the second agency. 



Data submission can be made either by magnetic tape, diskettes, or punchcards. In 
each case, the data submissions should be accompanied by a printout showing the amounts 
reported in each record, with agency and subagency totals by type of institution and cate- 
gory of obligation. 

The following specifications are applicable to data submitted for parts I, II, and III of 
the survey: 

1. Magnetic Tape Si bmission 

a) Data should be submitted on 9*track tape in extended binary coded decimal inter- 
change code (EBCDIC), compatible with IBM tape drives (e.g., series 3400). Recording 
density is preferably 1600 bpi, although other densities (800, 6250) are also acceptable. 

b) Tape records should be 80 characters in length and should be blocked for efficient 
reading. Please indicate block size or blocking factor employed on the external tape label. 
(Suggested blocking: 50 records per block.) 

c) Tapes should be unlabelled, with no header or trailer records. If this instruction 
cannot be followed, please contact Richard J. Bennot of the Foundation's Division of 
Science Resources Studies on 202-634-4673. 

d) An external tape label must be affixed to each tape submitted. The label must 
show the following information: 

(i) Name of submitting agency. 

(ii) Fiscal year for which submission is being made (86). 

(iii) Type of data (e.g., academic data, academic FFRDC data, nonprofit data, initial 
submission, supplemental submission, etc.) Note that academic, FFRDC, and nonprofit data 
may all be submitted together as a single file on one tape, as separate files on one tape, 
or as separate tapes. 

(iv) Tape density, record length, and blocking factor. 

2. Punched Card Submission 

The standard 80-column punched card is to be used for punchcard reporting. The box or 
boxes containing the agency punchcard submission should be plainly marked externally with 
magic marker or other suitable marking so as to provide the following information: 

a) Name of submitting agency. 

b) Fiscal year for which submission is being made. 

c) Type of data (e.g., academic data, academic FFRDC data, nonprof it data, initial 
submission, supplemental submission, etc.) 

d) Total card count for the submission. 

e) Sequence number of each box and the total number of boxes submitted, e.g., box 1 of 2. 

3. Floppy Disk Submission 

a) Data may be submitted on MS-DOS or PC-DOS formatted "double-sided double- 
density 5.25" diskettes (360K per diskette) in ASCII code. 
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b) Data records should be 80 characters in length, as above: each record should be 
followed by a CR-LF (carriage return and line-feed) to indicate the record end. 

c) The floppy disks should be externally labeled, as above. Disk sequence, when 
multiple disks are required, should be indicated. If sufficient agency interest is shown, NSF 
will provide a data entry program which can be used to enter and edit agency data sub- 
missions by using IBM-PC or compatible microcwnputers. Call Richard Bennctf at 634-4673. 



SUBMISSION DUE DATE 

Due date for submission of data for parts I, II, and HI is now January 15, 1987. 
Punchcards, diskettes, or magnetic tape vith a covering letter or memorandum and printout 
of data should be sent to: 

Richard J. Bennof 
Government Studies Group 
Division of Science Resources Studies 
National Science Foundation 
1800 G Street, N.W., L-602 
Washington, D.C. 20550 
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PARTI 



INSTRUCTIONS FOR ACADEMIC INSTITUTIONS 

Reporting Guidelines 

Coverage 

The universe of academic institutions for this study consists of all institutions of 
higher education in the United States, its territories, and possessions which offer at least a 
1 -year program of college-level studies in residence, as shown in the Code Book for Compatible 
Statistical Reporting. Included are all parts of such institutions: Medical schools, hospitals, 
schools of agriculture, agricultural experiment stations, other research bureaus, etc. All 
obligations to American universities and colleges should be included, even if the ultimate 
destination of the funds is known to be outside the United States. Obligations to university- 
administered federally funded research and development centers (FFRCC's) should be ex- 
cluded; data for these organizations are to be reported separately on iype-3 cards. 

Funds obligated directly to a branch campus may be reported separately under the 
branch code, or aggregated with the main campus, central office, and other branches and 
reported under the new "all-campus" code. However, to ensure completeness of reporting, 
it iS usually preferable to report for each branch separately where the branch is known; 
this will minimize the danger that some branches may be inadvertantly overlooked. Such 
obligations will be merged with data on the rest of the institution before the publication, 
and only combined data for the institution as a whole will be published. Obligations are 
amounts awarded for grants and contracts during the specified period (October 1, 1985, 
through September 30, 1986), regardless of when the funds were actually spent. EXCLUDE 
loan funds, agency support of employee training and development activities, and all forms of 
indirect support such as funds allocated to State agencies, even if the final destination of such 
funds is known to be an academic institution. 

All data relating to a single institution or branch, regardless of the number of separate 
grants and/or contracts involved, should be summarized on one type-1 card, identified by 
institution code, as referred to on p. 9, in the following categories: 

1. Research and development 

2. Fellowships, traineeships, and training grants 

3. R&D plant 

4. Facilities and equipment for instruction in science and engineering 

5. General support for science and engineering 

6. Other activities related to science and engineering 

7. All other activities 

Items 1 through 6 pertain to science and engineering activities in universities and colleges 
and constitute academic science/engineering support. Item 7 pertains to federally funded 
activities in colleges and universities not specifically related to science and engineering. 
The sum of items 1 through 7 constitutes total Federal support. 

For the two categories research and development an'^ fellowships, traineeships, and 
training grants, obligations for each institution must be shown separately by field of sci- 
ence/engineering, as shown on pages 15-16. 
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SubmiMion Requirements 

Each agency should submit a deck of punched cards (interpreted) or card images on tape 
(specifications for submission are given on page v.) The cards (or tape) should be ac- 
companied by: 

1. A printout of the punched cards or tape submitted, sorted by institution code. This 
printout must include agency totals for each of the seven categories of support shown on card 1. 
USDA, Commerce, DOD, Interior, HHS, DOT, and Education should provide such totals by 
agency components. 

2. A statement of total obligations made by each reporting unit to every institution, 
sorted by institution code. This total should equal the sum of the seven categories shown 
on card 1. 

It is understood that the submission will be reviewed and verified by each 
department and agency for conformity to data collection standards and consistency 
with submissions for previous years. 

Card Formats 

Card formats and sample cards with explanatory notes which may be helpful when 
preparing the data are shown on the following pages. 
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Card Formats for Academic Institution Data 
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d 
t 






6 


7 


21 


6 


6 


6 


6 


tngmnring 
6 


6 


6 
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M 1? 13 U tS 16 17 


»« 19 20 2\ 27 23 24 25 26 ?7 21 29 30 3» 32 33 34 35 3« 37 31 


39 40 41 42 43 44 


45 46 47 41 49 M 


51 5? 53 54 55 56 


57 51 59 60 61 62 


63 S4 65 fiS 67 61 


69 70 71 72 73 74 


75 76 77 71 79 10 
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Sample Card-set for Agency DaU Submiiiion 




1 1 



IS 



2 212 2 1 22 2 2222 22 2 2 



njssi 



mil 



3333 33 



%%%%%% »ill lllllll nil II 



ill 11 



IIIIIIII1IIIIIIUIII 111 
2 2 2 2 22 2 222 2 22 2 2 2 22 2 212 2 2 2 2 2 
3 .3333 3333 3 333 33333333 



11111 111111 
222 2 22 2 2 2 2 {22 2 2 22 
333333333333I339333 



Mini 

222222 
333333 



11111 
222222 
3333 .3 



2 2 22. 
333333 



NOTE?:- 

1. Col jmn 1 RHitt be I or 2, depending on caid type involved. 

2. Columns 2-17 must be idcnticel fur ell ceids of en institution set, with column 2 coded "A.** 

3. In the above eiample, R&D obliMtions are $1,099,440, punched as 1099 (riieht justified). 

4. Pelkiwship, tmineeshlp, and training gnni (FTTO) obUgatiuns are $20,500, punched an 2 1 iriicht jtu^Sfied), 

5. M.D plant <oolumna 51*A6), facilities and ec|uipment for instructiim in the sciences and enKir«i.rinK 
{columns 67-62), general support for science and engineerinic Mumns 63*68), other science snd engi- 
neei-ing related activities (cohimns 69*74), and all other activities <ailumns 7A-80) are a\m in ihousands 
of doUart, with no breakdown by field of ademWenfineerinf requirad. 

6. On ty|.>e*2 caida, fiild of idenoa^eniinasriQf code k folowMl fay two o^ daU fields for R&D and FTTG, 
respecUv»ly. Field of adenc«/'..ifineerinc 1 1, for eiample, has R&D obligaUons of $230,090, punched au 
230 (riffhiiuatified). and FlTG obUfalions of $2,395. punched as 2 (riKht-justiried). 

7. Zero fields an either type-l or type-2 cards nay be punched with a right justified zero (7a), left 
blank (7b), cr leio-fillsd (7c). 

8. DsU fieUs in feneral may have leading bUnka. as in roost cases shown, or be sero filled (8). 

9. Columns 74 80 are not used on card type 2. Bach type.2 card may conUin from 1 to 4 field of science/ 
enfineering reimts. 

NOTE. Obligations toUling less than $500 for any specific activity (e.g.. general p ipport for science and 
engineering) sh<Mikl be repi»rted as zero (or leR blank) on card type I. In cane* where tola! R&l) or PHC 
obligations eiceed $600, but where each fiekl ol sdenoe. rgineenng is less than $500, report the entire amount 
under the fiekl of sdenoe/engineering reoeivi. g the largest amount. 
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Data Element Descriptions 



A. CARD TYPE 1 

NOTE: Elements 1-6 below also appear on card type 2. 
1. CARD TYPE 




Deflnilion of Elemenl 

The card-type code indicates the format of a card: 

Card 1 includes amount obligated for each of aeven categones of support at a particular acao^mic 
institution. 

Card 2 indicatea a breaJukywn by applicable fteUl of Kience/enginecring for R&D obiigaticxu aiKi for 
fellowship, traineethip, and training grant obligations. 

No breakdown by field of sdenoa/engineering is required of any of the other five caieg^nes. Thu«, 
no type-2 card should be submitted for an institution rece ving only funds falling in those (Wt ct -^r'.es 

F:.-VaUdaUoB Criteria 

1 . Card type must be 1 or 2 for academic institution data. 

2. Card 2 will be rejected unless accompanied by a card 1 with identical data m cv.vj.^.ni " I: s 
preferable to submit cards 1 and 2 in order for each institut'on. 
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2. ACTION CODE 



• 

} 


ni 








■ 


m 

• 


1 


IM 

mm 
• 


mtSSL 
• 


iMMl 
■•■Ml 


• 














«««««« 


H y If M«M 






» II M 9 » N 


nnnmmm 



Definition of Element 

The action code (A) is a data processing contn)l element indicating that a new data submission is to he 
added to the file o^ the institution specified It must appear on all cards in the original submission. II 
subsequent submissions are necessary, cards should be coded **A/* **D/* or **R** as appropriate. 

Data SubmiMions and Data Corrections 

1. Iniiial submission. 

All records submitted must bear action code A This applies to each card 1 and all associated type- 
2 cards Wiihin a single agencA'Aubagem-v subniissicin. onK <»ne tvpe-l lard wnh ndion code "A" is nllowwl 
for each institution. 

2 Corrections. 

a If an entire institution was omitted from the original submission, submit cards 1 and 2 with 
actio; code "A." 

b. If the obligations to a given institution are to be corrected in any category, submit cards I and 2 with 
just the required corrections. It a given data item was originally reported too low, the correction is 
normal (positive). If the original data item was too large, the correction should be negative; a minus 
sign must precede the correction amount (no overpunches). The action code should be ''A.*' Do not 
submit a card 1 correction for R&D or tor fellowships, traineeships, and training giants inthaut the 
matching type-2 card(8). 

c. If the entire submission to a given institution is to be deleted, submit a card type 1 with action 
code "D." Only columns 1 through 38 need be filled in. (See 2.e. below.) 

d To replace datu previously reported submit card types 1 and 2 with action code **R." Replace- 
ment involves erasing all obligations previously submitted for a given institution for the year speci- 
^ed, and then entering the new report as if it were the first submission for that institution. 

e Correction cards with action code *'A** can usuallv he processed in a straightforward manner. For 
cards with code **D'* or ''R," however, additional information may be required, particularly for past 
years. Please contact NSF before submitting cards with codes **D" or "R." 

Edit- Validation Criteria 

1 . All records in original submission must have action code **A** in column 2. 

2. All records in subsequent submissions v^itn action codes of **D** or "R** must match records in the 
original submission. 

FISCAL YEAR 



DeftnitiOB of Element 

The fiscal year identifies the time period during which the obligations being reported were made. For FY 
I9S6, this IS the period of October 1, 1985, to September 30, 1986. For either original submissions or 
modifications to an earlier year's reports, code the last two digits of the year in columns 3 and 4. 

Edit-Validation Criteria 

Columns 3 and must be "86** for fiscal year 1986 data submissions. 
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4. AGENCY CODE 





Definition of Element 

The agency ccxie identifies the Federal (irganizatKin which awarded the grant (ir contract regardless t)l the 
actual aource (if the funds. In the case (il an interagency transler ol lunds. the agency which ultimately awards 
lunds to the academic institution is to repcirt the obligation, and the code o! this agency is the one entered 
in columns 5- 10. 

Valid Codes 

All reaifds submitted should carry only the axies shown below. Agencies that wish to use additional codes 
to show finer breakdowns and to facilitate internal pn>cessmg ol their data should use the 5th and 6th 
position ol agency c<Kie field. Before submitting data containing these codes, agencies sh(;ald lurnish NSF 
a list of cfxies and the names ol offices lor which these codes are assigned. 

Edit-ValidaUon Criteria 

Only agency codes shown below or modilied axles lumished to NSF prior to submission < >1 data are acx-epted 
CODE CODE 



* Department af Aiiruulture 

01 01 00 Agricultural Research Service 

01 02 00 Economic Research Service 

01 03 00 National Agricultural Suttsdcal Seivioe 

01 05 00 Forest Service 

01 06 00 CcKiperative State Research Service 

0 1 07 00 Extensicm Service 

01 08 00 Soil C(mservat ion Service 

01 09 00 Agricultural C(K)perative Service 

01 10 00 Agricultural Marketing Service 

01 11 00 Animal and Plant Health Inspection 
Service 

01 12 00 F(MKi Safety and Inspecti(m Service 

01 99 00 Other USDA 

* Deportment af Defense 

02 01 00 Department ot the Army 
02 02 00 Department ol the Navy 

02 0:i 00 Department ni the Air Force 
02 04 00 Other DOD 

^Department of Health and 
Human Serene^ 



o:{ ]:} 00 Olhte o! the Assistant Secretary lor 
Health 

o:i 99 00 Other DHHS 

04 00 00 Department of Enert^s 

05 00 00 Nationa! Aeninaulus and Spate 

Admmistratiiin 

06 00 00 National Sneme Foundation 



07 
07 
07 
07 
07 
07 
07 
07 
07 
07 



01 00 
19 00 
25 00 
28 00 

31 00 

32 00 
41 00 
43 00 
53 00 
55 00 



y)^ 01 

{)\\ 02 



03 04 00 

03 05 00 

03 06 00 

03 10 00 

03 11 00 

03 12 00 



National Institutes ol Health 
Health Resources and Services 

Administration 
Alcohol. Drug Abuse, and Mental 

Health Administration 
Centers lor Disease Control 
Food and Drug Administration 
Ollice «)l Human Development Servu-es 
Health (•:;re Financing Administrutiori 
Social Security Administration 



08 l»i 00 

08 0 \ (M) 

08 (T) 00 

08 \)\) 00 

I 1 00 00 



* Department of the Interior 

OUice ol the Secretary 
Minerals Management Service 
U.S. Fish and Wildlife Service 
National Park Service 
Geological Survey 
Bureau ol Mines 
Bureau ol Indian Allairs 
Bureau ol Land Management 
Bureau ol Reclamation 
Ollice ol Surlaf^e Mining Reclamation 
and F^nlorcement 



* Depart nunt of i'ommetie 

NatKinal Bureau ul Standards 
National Oieaiiic and Atniospheru Ad- 
ministration 
Kconomii Development Admnistration 
Other Depart nit 'It o* Commerce 

Depa'-tment of Ho.'wna and ('than 
Dei elnpmcnt 



*No codes are assigned as data cannot be processed il reported lor the agem\ a^ n whole 
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12 


00 


00 


Agency ior International Development 


Hi 


00 


00 


Department of Labor 








* Dvpartmcnt of Transportatum 


1 A 

14 


01 


00 


U.S. C(»aRt Guard 


1 A 




III! 

in) 


Federal Aviation Administration 


14 


(i.S 


00 


Fede*^ ' Highway Administration 


14 


04 


00 


Federal Railn>ad Administration 


1 A 

1 4 


uo 




Urban Ma8S 1 ransportation 








Auminst ration 


14 


Oft 


fW) 


Maritime Administration 


14 


07 


00 


National Highway Traffic Safety Administration 


14 


08 


00 


Research and Special Programs Administration 


14 


09 


00 


Office of the Secretary 



15 (10 00 Envinmmental Protection Agency 
17 00 00 Nuclear Regulatory Commission 

^Department of Education 

19 01 00 Assistant Secretary for Postsecondary 
Education 

19 02 00 Deputy Undersecretary for Planning, 

Budget, and Evaluation 
19 04 00 Assistant Secretfiry, Office of 

Educational Research and 

Improvement 
19 06 00 National Institute of Handicapped 

Research 

19 99 00 Other Department of Education 



*No Olden are assigned as data cannot be pnKressed if reported lor the agency as a whole 
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6. INSTITUTION CODE 





Definition of Element 

An academic institution, as defmed in the Ceraer lor Statistics' Eduintum I)irvit<tr\. ( fW/c^vs and 
Lhiivcrsitie.s, I9H5-H6. is one o»'*criiin ot 1 year ol cdlleKe-level studies ieadint; toward a de^jree, 

Kor purposes ot this survey, a college or university consists ol ail parts ol an academic institution— such 
as a college ol liberal arts, a pnilessional school, an afliliated research institute, hospital, schcMil ol 
agriculture, agricultural experiment station, etc. — exvept R&D organizations exclusively or substantially 
linanced by the Federal Government. The latter type ol '* academic" unit is generally identilied as a lederally 
lunded research and development center (FFRDC) which, in most instances, was originally established to meet 
an R&D need ol the Federal Government (instructions lor reporting data on the^e centers, together with a list 
ol those currently recognized, are shown in part II). 

The academic institutions currently recognized are listed in the Code Honk for Compatible Statistical 
Rrportinfi of Federal Support to Universities. Colleges, and Selected Nonprofit Institution^, October 1986. 
This listing presents a structured universe ol'U.S. educational institutions in terms ol ^'systems" ol institutions, 
'individual** institutions, and *'multi -campus" institutions. For practically every system there is a **system 
oil ice,** the administrative center ot the system. For each multi- campus institution there is usually a central 
ottice, a main campus, and one or more additional branch campuses, all ot which appear under an **all'Campus" 
header. Separate institution ccnies are pnwided at all ol these levels, and data may be submitted under any 
ot them subject U) the qualitications given below. 

C(Kles tor **system otfices** apply only to awards whose final distribution among the institutions com- 
prising the system was not known at the time the award was made. Similarly, the "centr^^! uiiice" codes 
are normally reserved tor awards whose eventual distribution among the branches ot a particular multi- 
campus institution was unknown. Although data tor the central office, main campus, and other branches ot 
a multi-campus institution may all be reported at the all-campus level, it is usually preterable to report all 
obligations at the individual branch level where possible, to be sure that no branches have been overlooked 

Agencies are to report funds in terms ot the institutic.i directly receiving the support , even it all or part ot 
the pn)ject involved is known to have been subcontracted to another institution. However, obligations that 
tlow to a university or college organization acting as a fiscal agent are to be reported in temis ot the parent 
university or college. For example, obligations awarded to the Purdue Research Foundation (iiscal agent) 
should be reported under Purdue University. 

It should be noted that only academic institutions in the United States and its outlying areas are included 
in this survey; however, all funds to American institutions, whether intended tor ultimate use within the 
United States or abroad, should be reported. 

Valid Codes 

Currently active codes are shown in the Code Book as indicated above For institutuins not included 
in the Codv Book, contact NSF in accordance with procedures outlined in the Intrnduitum 

Edit-Validation Criteria 

Only institution codes listed in the Code Book or assigned by NSF will be nccepteH A.s the Code Book is 
brought up to date annually by NSF, the latest issue must be used 



9 

284 



6. INSTITUTION NAME 
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Definition of Element 

The name o! the institution o! higher education that received the award (corresixmding to the Institution 
Code in columns 11-17. cards 1 and 2) is to l)e rejxirted This may be the parent institution or a branch. 
de|)endinK on the institution code on a-'ency records The name ol the system oil ice should l)e used only if the 
av.ard is actually made to the system oitice it sell and the system ollue code has been used. 



Valid Codes 

Any combination oi up to 21 alphabetic characters and spaces is acceptable. It the name ol the 
institution is longer than 2 1 characters, the name should be abbreviated. Please check carefully to ensure that 
the name matches the instituticm code in columns 11-17. 



Edit-ValidAtion Crileri a 

No edit IS performed (m this data element, as it is used lor reference only. 
7. OBLIGATIONS AMOUNT, BY CATEGORY OF SUPPORT (in thousands of dollars) 
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Method of Reporting 

ObliKaUoas data should reflect actual obligations made during the fiscal year ending the previtHis SefMember ;)<l 
regardless of when funds were authorized lor or received by a department or agency and regardless of when such 
funds are to be spent by a recipient. In cases of interagency transfers of funds, the agency which aclual(y 
obligates funds to an academic institutiim will report the obligation. EXCLUDE such items as loans; agency 
support of Federal employe, training and development activities; and indirect support such as funds all(K:ated to 
State agencies, even though the final destination of such fui ds is known to be an academic institution. 

1. Obligations to each institution should be rept>rted in terms of one or more of the following seven 
categories, the first six of which constitute the elements of aca'Jemic science/engineering support. Definitions for 
the categories can be found on pages 11-13 of these instructions. 

(a) Hcsearvh and development (see also data element description for "(?ard type 2: Obligation amount, 
by field of science/engineering") ; 

(b) Fellowships, traineeships, and traininfi fi fonts (see also data element de.scriptio for '*Card tyjie 2: 
Obligation amount, by field of science/engineering"); 

(c) I) plant, 

id) Faeilities and equipment fur instruvtion in svtenve and enf(ineennff, 

(e) > ieneral support far t;cienvc and enf(ineerinfi , 

(f) ( )ther activities related to science and ^nmneerinfj: 

(g) All nther activities (i.e., those not directly related to science and engineering). 

2. Obligations should be reported in thousands of dollar*^ For example, an obligations amount of .$5 1 MH) 
hhould l)e punched as 52 (right-justified). Obligations totaling less than $5<)() for any specific activity (e.g.. 
R&D. general support for science and engineering) should be rep«)rted as zero (0 or blank or OOOOdO). 

•i. All ohligat ions fields should be n^ht -justified 

4. Do not Use overpum hes in numeru fields 

Edit-Validation Criteria 

('olumns;J9-H0 must be numeric or blank, withnooverpunches. 
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7a. RESEARCH AND DEVELOPMENT 
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Definition of Category 

Research and development includes all direct, indirect, incidental, or related costs resulting from or 
necessary to perlormance ol research and development by private individuals and orj^anizations under ^rant. 
contract or cooperative agreement. Demonstration projects designed to test or prove whether a technology or 
method is, in fact, workable are considered to be within the scope ol research and development il they are 
designed to produce new information, and are accomplished within a given time period, indudi' "research 
equipment" under research and development. "Research equipment" is any item (or interrelated collection 
ol Items comprising a system) ol nonexpendable tangible property or soltware having a uselul lile ol more 
than two years and an acquisition cost ol $500 or more which is used wholly or in part lor research. 

Reseanh is systematic study directed toward luller scientific knowledge or understanding ol the subject 
studied. Research is classified as either basic or applied according to the objectives of the sponsoring agency. 
It includes basn reseanh, m which the objective of the sponsoring agency is to generate knowledge of the 
underlying foundations of phenomena and of observable facts without specific applications in mind, andappltod 
reseanh. in which the objective of the sponsoring agency is the creation of knowledge or understand'ig necessary 
to determine the means by which a recognized and specific need may be met. 

Development is systematic use of the knowledge and understanding gained from research directed towaid 
the production of useful materials, devices, systems, or methods, including design ^.nd development of proto- 
types and processes. 

The following activities are excluded from research and development, but should be reported under "other 
scientific activities": 

• Routine product testing; 

• Quality control; 

• Topographical mapping and surveys; 

• Collection ol general-purpose statistics, 

• Experimental production; 

• Demonstrations designed to exhibit new technologies or metmnls or disseminate information thereon. 

• Scientific and technical information activities. 

• R&D lacilities and lixed equipment. 



7b, FELLOWSHIPS, TRAINEESHIPS, AND TRAINING GRANTS 




44 *(4>4irtM 1^^mmmm 



mmmuM wwftit#i »#f 



Definition of Category 

Includes all fellowship, traineeship. and training grant programs which are directed primarilv toward the 
development and maintenance ol scientilic and technical manpower.' EX(^LUI3ED are projects which support 
research and educational institutes, seminars.and conlerences such as teacher training activities provided 
through teacher institutes. sh(ut courses, research participation, end inservice seminars; activities aimed at the 
development ol educational techniques and materials lor use in .science and engineerinK training, and programs 
which prc.vide special (»pportunities lor increasing the scientilic knowledge and experience of precollege and 
undergraduate students These activities are to be reported either under categorv 6 (Other activities related to 
science and engineering) or categorv 7 (All other activities) as appropriate 



' The t<)tal amounts pertaining to such awards (stipends and cost -o! -education allowances) will he reported 
in terms ol the institution at which the recipient plans to do his research and/or study 
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7c. R&D PLANT (R&D FACILITIES AND FIXED EQUIPMENT) 

I 
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Definition of Category 

Imludes all projetls N^hose principal pur|K>se is to provide sup|>i)rt lor construct ion, acquisition, renovatum. 
iiKKliiication. repair, or rental ni lacilities, land, works, or lixed equipment lor use in scientific or enjjineerinj^ 
rcsi'onh and dciclupmcnt A lacility is to be interpreted broadly to include an> physical resource imiKirtant 
to the conduct oi research or development All costs — direct, indirect, and related expenditures — are to be included 

11 the K&l) facilities are part ot a larger tacility devoted to other purposes as well, the tunds should l)e 
distributed amon^; the cate^^ories ol support involved as appropriate In general, other cateK^^ries that would 
be involved are catet^ory 4 (Facilities and equipment tor instruction in science and enf^ineennf^) or cate^^ory 7 
(All other activities, i.e , those not specitically related to science and engineering) Hxtludc Irom the 
K&l) plant category expendable research equipment and otlice furniture and equipment See del i nit ion of 
"research equipment*' under "research and development** cate^^ory (pa^^e 1 1). 

7d. FACILITIES AND EQUIPMENT FOR INSTRUCTION IN SCIENCE AND 
ENGINEERING 
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Definition of Category 

Includes all prof^rams whose principal purpose :s to provide support tor construction, acquisition, 
renovation, moditiiation, repair, or rental ot tacilittes, land, wt rks or equipment tor use in instrutttun in 
science or eiif^ineennf^. 

11 (he instructional facilities are part of a larger facility devoted to other purposes as well, the funds should 
lie distributed amont^ the catef^ories of support involved as appropriate. In (general, other cate^^ories likely to 
be involved arecatetjory S (R&I) plant) and catet^ory 7 (All other activities, i.e.. th<jse not specifically related 
to science and enf/ineerinf^) 

7e. GENERAL SUPPORT FOR SCIENCE AND ENGINEERING 
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Definition of Category 

Includes activities which provide support tor nonspecific or generalized purpose - related to scientific 
research and education. Such projects are generally oriented toward academic departments, institutes, or 
In.stitutions as a whole, ''General support** implies a spectrum of varying types of support. At one extreme is 
support provided without any specification of purpose other than that funds be used for scientific activities 
Another kind of ''general support** is to be found in projects that provide funds for activity within a specified 
field of science or engineering but without specification of explicit purpose. The distinguishing feature of 
"general support for science and engineering** projects is that they permit a significant measure of freedom as 
to purpose (research, i acuity support, education, institutional support, etc.) 

It is intended that among the \ i»)jects to be reported under the category '*genc»ral support l(»r science and 
engineering** are projects awarded through the following agenc>' programs 

WH Biomedical Sciences Support (irants 
NIH Health Sciences Advancement Awards 
NIH (ieneral Research Support (Irants 
NSK College Science Improvement Program 

Other programs consistent with the above guidelines may al.so be reported here. 
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7f. OTHER ACTIVITIES RELATED TO SCIENCE AND ENGINEERING 
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Deflnition of Category 

Includes all academic science/engineering activities that cannot meaningfully be assigned to one of the five 
categories previously set forth. Among the types of activities to be included in this calegory are support for sci- 
entihc conferences and symposia, teacher institutes, and activities aimed at increasing the scientific knowledge ol 
precullege and undergraduate students. 



7g. ALL OTHER ACTIVITIES, I.E., THOSE NOT SPECIFICALLY RELATED TO SCIENCE 
AND ENGINEERING 
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Deflnition of Category 

Includes all other obligations which are not included in the six science/eng.neering categories defined on 
pages 11 to 13 of these instructions, but which represent direct funding (excluding repayable loans) from a 
Federal agency to an academic institution for activities or purposes not specifically related to science and 
engineering. All funding specifically support ng activities in the arts and humanities should be inchMed here, 
as well as projects within which a scientific or engineering portion is not identifiable. 
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B. CARD TYPE 2 



8. OBLIGATION AMOUNT, BY FIELD OF SCIENCE/ENGINEERING (REPORTED ONLY FOR 
R&D AND FELLOWSHIP, TRAINEESHIP, AND TRAINING GRANT OBLIGATIONS) 
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Method of Reporting 

For two categories (R&I) and felhu ships, tramecship.s. and trainin*i *!ranLs). the obhgations reported on 
card 1 must be broken down by applicable held ol sciehce/engineenng and reported on one or more type- 2 
cards (see codes and deli nit ions ol lields ol science/engineering attached) Do not submit type- J cards l(>r any 
other categor>^ ol obligations. 

1 . Each held ol science/engineeringentry consists ci 1 4 columns. The tjrst two columns are reserved lor the 
applicable held ol science/engineering a)de; the next six lor total R&D obligations in that held; and the last six 
lor total lell(Avship, traineeship, and training grant obligations in that tield 

2. Enter only lields ol science/engineering applicable to the obligations at the institutum involved. 

3 II your agency's internal held ol bcience/engineering codes diller Ironi those on pp, 15 and 16, please 
check to see that they have been converted belore submitting your response. 

4 Be sure that amount s as well as held codes appear on all type- 2 cards (even il all lunding to a particular 
institution is in a single held). 

5. A maximnm ol 4 held ol science/engineering entne? can be recorded on each type-2 card. II, lor example, 
live held ol science/engineering entries are to be reported, a second ype-2 card must be used lor the hit h entry. 

6, II the last type-2 card submitted lor an institution does not contain lour held ol science/engineenng 
entries, leave blank all columns* alter those pertaining to the last held ol science/ engineering entry used. 

7 Obligations should be reported in thousands ol dollars, and right-justihed. 

8 The sum ol the R&D obligations reported on one or more type-2 cards must equal the R&D total 
reported on card 1 Similarly, the sum ol the lellowship, traineeship, and training grant obligations on one 
(jr .Tiore type-2 cards must equal the total lo' that category reported on card 1 

9. In cases where total R&D or total lellowships traineeships, and training grant obligations exceed $500, 
but where each lield ol science/engineenng is less than $500, report the entire amount lor the activity under 
the held ol science/engineenng receiving the largest amount. 

10. Note that helds 52 and 53 are no longer valid iields ol science/engineering. Please use only the revised 
hie science breaks introduced in 1978. 

Edit-Validation Criteria 

1 Columns 2-17 must match those on card 1. 

2, Only held ol science/engineenng codes shown below are accepted Any held with a zero (jr blank 
field ol science/engineering code will be ignored. 

3 Obligation amounts must be right -justified 

4 The .sum ol all helds ol science/engineering lor a category (lor example. R&D) reported on card(s) 
2 mast equal the total reported lor that category on card 1. 



I'he use of these codes is authon/ed bv 0MB Circular No A-4(x Mav l.{, 1970 
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Field of Science/Engineering Codes and Definitions 



CODE 



Physical sciences are concerned with the understanding ol the material universe and its phenomena 
They comprise the helds ol astronomy, chemistry, phyi^ics, and physical sciences not elsewhere classified 
Examples of disciplines under each of these fields are 

11 Astronomy: laboratory astrophysics, optical astronomy, radio astronoms . theoretical astrophysics X-rav. 
Gamma-ray, neutrino astronomy. 

12 Chemistry: inorKanic; organo-metallic; organic; physical 

13 Physics: acoustics; atomic and molecular, condensed matter, elementarv particles, nuclear structure, 
optics, plasma. 

19 Physical sciences, n.e.c* 

Mathematical and computer sciences employ logical reasoning with the aid of ^ymbf^ls and are 
concerned with the development of methods of operations employing such sVTnhols They comprise the 
following two subcategories: 

21 Mathematics: algebra; analysis, applied mathematics, foundations and logic, geometry, numerical 
analysis; statistics, topology. 

22 Computer sciences: programming languages, computer and information sciences (general), design, 
development, and application of computer capabilities to data storage and manipulation, information 
sciences and systems, systems analysis ^ ^ 

Environmental sciences: (terrestrial and extraterrestrial) are concerned with the gross nonbiological 
properties of the areas of the solar system that directly or indirectly affect man's survival and welfare, they 
comprise the fields of atmospheric sciences, geological sciences, oceanography, and environmental sciences not 
elsewhere classified. Note that all obligations in support of oceanography, whether physical or biological, 
are now to be reported under field 33 Examples of disciplines under each of these fields are 

31 Atmospheric sciences: aeronomy; solar, weather modification; extraterrestrial atmospheres; mete( oology. 

32 Geological sciences: engineering geophysics; general geology, geodesy and gravity, geomagnetism; 
hydrology; inorganic geochemistry; isotopic geochemistry, organic geochemistry; laboratory geophysics; 
paleomagnetism; paleontology, physical geography and cartography, seismology, soil sciences 

33 Oceanography: biological oceanography; chf^mical oceanography, geological oceanography, physical 
oceanography; marine geophysics. 

39 Environmental sciences, n.e.c* 

Engineering is concerned with studies directed toward developing engineering principles or toward 
making specific scientific principles usable m engineering practice Engineering is divided into eight fields 
aeronautical, astro nautical, chemical, civil, electrical, mechanical, metallurgy and materials, and engineering not 
elsewhere classified. Examples of disciplines under each ot these fields are 

41 Aeronautical: aerodynamics. 

42 Astronautical: aerospace; space technology 

43 Chemical: petroleum; petroleum refining, process 

44 Civil: architectural, hydraulic, hydrologic; marine, sanitary and envronmental, structural, transportation. 

45 Electrical: communication; electronic; power 

46 Mechanical: engineering mechanics. 

47 Metallurgy and materials: ceramic, mining; textile, welding. 

49 Engineering, n.e.c.*: agricultural; bioengineering, biomedical, iniustrial and management, nuclear, 
ocean engineering, systems 

Life sciences consist of fi\e detailed fields biological (excluding environmental), environmental biology, 
agricultural, medical, and life sciences not elsewhere classified. The illustrative disciplines provided below under 
each of these detailed fields are intended to be guidelines, n{)t sharp definitions, as to what should be rei)orted 
under a particular field; they represent examples ol disciplines generally classihed under each detailed field A 
discipline, however, may he classified under another detailed field when Ihe ma)or emphasis is elsewhere 
Research in biochemistry could be reported as biological, agricultural, or medical, depending on the orientation 
of the project, human biochemistry should l)e classified under biological, hut animal biochemist rv or plant bio- 
chemistry should be under agricultural 



■"Not elsewhere (la ssi( led To he used tor niullidis('i|)hnar\ project^ within the pnni.irv tidd and tor single 
dis< i|)line j)ro)(»( ts tor whuh a separate discipline coiie has not been .issii^nod 
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51 Biological sciences (excluding environmental biology): anatomv, bhR-heinistrv, hidloj^v, l)i<Mnetrv' 
jimi bins! alls! us. l)io|)hvsKs, iMitany; cell l)ioIo>cy, entomology and parasitoloj^v, jjenetics. murohioloj^v, 
neuroscience (lnolojj;ual); nutrition; phvsiolojjv, /<M»lot{\\ other bioloj^nal. n.e c * 

54 Environmental biology: eiosvst'Mn siiences: evolutionarv bioloj^y, limnology; i)h\siol<»j{ual ecoloj^y, 
|N)|Hilati(in biolojiv, iNipulation and biotu* lomnuinitv eioio^jv, svsiematics, other environmental l)ioloj{v, 
nee* 

55 Agricultural sciences: ajjnmomy: animal stientes, IcMKisnemeand leihnology, lishand wildliie; forestry, 
horiiailture; plan! snemes, soils and soil science; phvlopatholojjv, phvtoproduclion; at^riculture, funeral, 
other ajfruiilture, n.e i * 

56 Medical sciences: internal medicine, neurology, obstetric-sand gvne.'ology, ophthalmology, otoIaryngolog>. 
pediatrics, preventive medicine; pathology, pharmacology, psychiatry, radiology; surgery; dentistry, 
pharmacv, veterinary medicine, other medical, n.e.c* 

59 Life sciences, n.e.c.* 

Psychology deals with l)ehavior, mental processes, and individual and group characteristics and abilities 
I'svchology is divided into three categories, biological aspects, social as})ects, anc psychological sciences, not 
elsewhere class ilied Kxamples o\ the disciplines under each oi these lields are 

61 Biological aspects: experimental psychology; animal behavior, clinical i:.>vchology; comparative 
psvchologv', ethologv. 

62 Social aspects: siKial psychology, educational, |)ersonnel, vocational psychology and testing, industrial 
and engineering usychology, development and personality 

69 Psychological sciences. n.e.c.* 

Social sciences are directed toward an understanding ol the behavior of social institutions and groups and 
o( individuals as ineml)ers ol a group. Social sciences include anthn)pology, economics, history, linguistics, 
political science, sociology, and social sciences not elsewhere classified. Examples ol disciplines under the lields ol 
.social science are 

71 Anthropology: archaeology; cultural and pers<mality; social and ethnology; applied anthropology. 

72 Economics* econometrics and economic statistics; history ol economic thought; international economics; 
industrial, labor and agricultural ec<momics; macroeconomics; microeconomics; public linance and liscal 
fxilicy; theory; ec^on'iinic systems and development. 

73 History: history and philosophy of science. 

74 Linguistics: anthro|)ologif al-archeologicai; computaticmal; psycholinguist ics; sociolinguistics. 

75 Political science: area or regional studies; aimparative government; history ol political ideas; interna- 
iiimal relaticms and law; np.ticmal political and legal systems; p<ilitical theory; public administration, 

76 Sociology: comparative and historical; c^>mplex organizati<ms; culture and social structure; demography; 
group interact urns, social problems and s<»cial well are; sociological theory. 

79 Social sciences, n.e.c.*: research in law and educatitm not elsewhere classilied, socioeconomic geography. 
99 Other v'^iences. n.e.c.*: to be used lor multidisciplinary and interdisciplinary pnijects that cannot he 
classilied within one ol the above broad lields of .science/engineering 
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PART II 



INSTRUCTIONS FOR FEDERALLY FUNDED 
RESEARCH AND DEVELOPMENT CENTERS 
(FFRDC^s) ADMINISTERED BY 
ACADEMIC INSTITUTIONS 



Reporting Guidelines 

Data on funds obligated for academic science/engineering are to be reported for each 
university-administered federally funded research and development center (FFRDC) receiving 
agency support. Funds obligated to each of the centers should be reported by all Federal 
agencies, regardless of the major sponsoring agency. For example, several agencies, including 
NASA, Air Force, and others have financed activities at the National Center for Atmospheric 
Research even though the National Science Foundation is the major sponsoring agency. 

Obligations are to be classified according to the six academic science/engineering 
categories defined in the instructions for academic institutions (part I): 

1. Research and development 

2. Fellowships, traineeships, and training grants 

3. R&D plant 

4. Facilities and equipment tor instruction in science and engineering 

5. General support for science and engineering 

6. Other activities related to science anc engineering 

Field of science/engineering data and funding for activities not specifically related to 
science and engineering (non-science/engineering funds) are not to be reported for FFRDC's. 
Do uot submit type-2 cards for FFRDC's. 

The format for reporting data on FFRDC 's managed by academic institutions is shown 
on page 18. Note that this format differs from the card-1 format used to report data on 
academic institutions only in that card type should be coded **3" in column 1. Note that 
columns 75*80 are to be left blank. 

The instructions for reporting data on academically associated FFRDC 's are similar to 
those used for card-1 reporting on academic institutions. The definitions of support cate- 
gories, the agency codes, and most other instructions provided in part I, pages 1-13, are 
equally applicable to FFRDC reporting. 

Agencies are requested to submit FFRDC d'^ ... magnetic tape or punched cards in 
accordance with the submission specifications outlined on page vi. The cards (or tape) should 
be accompanied by a printout sorted by institution code. Agency and agency component totals 
for each of the six categories of support are to be shown on the printout. The submission 
should be reviewed and verified by each agency for conformity to data collection 
standards snd consistency with prior submissions. 

A listing of university-managed centers (with their respective codes) is shown on 
page 18. This list resulted from the findings of an interagency task force formed to study this 
area and has been amended over time to reflect institutional changes. The Director, Division 
of Science Resources Studies, NSF, should be advised of any changes in the status of the centers. 
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Card Type 3: Format for FFRDC's Administered by Academic Institutions 



Card 
Tvpi 

"3" 


A 

t 












Institution Nime 




Obligations (thousands of dollars) 


1 

0 

n 
c 

0 


FY 




Agfncy 
:0Qt 




Institu 
tion 
codt 


R&D 


Fellowships, 
traineeships, 
& training grants 


fl&O 
Plant 


Facilitie> & 
equipment 
lor instruction 


General 
support 

for 
science/ 


Other 
science/ 
engineering 






d 
e 






n 




7 


21 


6 


6 


6 


6 


engineering 
6 


6 


1 


I 


? 


3^ 


S 




10 


n 1? 13 14 IS 16 17 


\t 19 ?0 21 27 23 2^ 25 K 71 28 ?9 30 31 3? 33 31 3b 36 37 38 


39 40 41 4^ 43 44 


4b 46 47 48 49 bO 


b' b? b3 b4 bb b6 


■j/ b8 b9 bO 61 6" 


63 64 6b 66 67 U 


69 70 71 7? n 74 


nnvnnm 



NOTE: Centered figures denote number of columns per field. 



Names and Codes of FFRDC's Administered by Academic Institutions 



CODE 



Department of Defense 



Department of the Air Force 
90 0010 0 Lincoln Laborator>* 

(Massachusetts Institute of Technolofo^) 
Lexington, Massachusetts 

90 0067 0 Software Engineering Institute 
(Carnegie MeUon University) 
Pittsburgh, Pennsylvania 

Department of Energy 

90 < Oil 8 Ames Laboratory 

\Iowa SUte University of 

Science and Technology) 
Ames, Iowa 

90 0012 6 Argonne National Laboratory 
(University of Chicago and 

Argonne Universities Association) 
Argonne, Illinois 

90 001c -I orH)khaven National Laboratory 
(Associated Universiti- Inc.) 
Upton, Long Island, W.Y. 



CODE 

90 0016 7 E.O. Lawrence Berkeley Laboratory 
(University oi California) 
Berkeley, Calilornia 

40 1435 3 E.O. Lawrence Livermore Laboratory 
University of California) 
Livermore, California 

90 0064 7 Fermi National Accelerator Laboratory 
(Universities Research Association, Inc.) 
Batavia, Illinois 

90 0018 3 Los Alamos Scientific Laboratory 
(University of California) 
Los Alamos, New Mexico 

90 0019 1 Oak Ridge Associated Universities 
(Oak Ridge Associated Universities^ 
Oak Ridge, Tennesssee 

90 0020 9 Plasma Physics Laboratory 
(Princeton University) 
Princeton, New Jersey 

90 0017 5 Stanford Linear Accelerator Center 
(Stanford University) 
Stanford, California 



C')DE 

National Aeronautics and 
Space Administration 

90 0024 1 Jet Propulsion Laboratory 

((California ln.stitute of Technology) 
Pasadena, California 

National Science Foundation 

90 0026 6 National Optical Astronomy Observatory 
(Association of Universities for 
Research in Astronomy, Inc.) 
Tucson. Arizona 

40 1119 3 National Astnmomy and Ionosphere Center 
(Cornell University) 
Arecibo, Puerto Rico 

90 0027 4 National Center for Atmospheric Re.search 
(University Corp. for Atmospheric Re.search) 
Boulder. (^>lorad() 

90 0028 2 National Radio Astronomy Observatory 
(Assoc ited Universities. Inc.) 
(ireen Bank, West Virginia 



Note- The Sface Radiation EfTecte Laboratory (90 0023 0) was closed in August 1978. Any further 
funding lor this installation should be reported under the College of William and Mary (00 805:) 6). 
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PART III 



INSTRUCTIONS FOR NONPROFIT INSTITUTIONS 
(INCLUDING FFRDC's ADMINISTERED 
BY NONPROFIT INSTITUTIONS) 



Reporting Guidelines 

Federal agenc.es presently reporting obligations for academic institutions are requested 
provide data for nonprofit institutions and associated FFRDC's in accordance with the 
guidelines outlined below. 

Nonprofit institutions are defined as those legal entities other than universities and 
ct^lieges which are privately organized or chartered to serve the public interest and are exempt 
irom most forms of Federal taxation. They include independent research institutes; federally 
lunded research and development centers (FFRDC's) administered by nonprofit organiza- 
tions: voluntarN' nonprofit hospitals; professional and technical societies and academies of 
science, private foundations; science exhibitors; trade associations and agricultural coopera- 
tives: and other nonprofit organizations, not elsewhere classified. This sector excludes all 
agencies of Federal, State, or local governments, including special government districts; 
university-managed or -affiliated hospitals; and all institutes, bureaus, or offices associated 
vMth or controlled by either educational institutions or profit corporations. Note that all fund- 
ng to organizations controlled by or affiliated with institutions of higher education (except 
university-administ^rred FFRDC's) should be included in the ariounts obligated to their 
parent institutions and reported on type-1 and type-2 cards. 

For this survey. Federal agencies are requested to report ALL R&D and R&D 
plant obligations to each nonprofit organization listed in the current Code Book, 
regardless of amount. This list has been expanded in the current edition. 

In addition to those listed in the Code Book, any nonprofit institution re- 
ceiving obligations for research, development, and R&D plant should be reported. 
Data for nonprofit institutions to be added to the survey population should be 
submitted on a separate typed sheet or computer-generated listing with addresses 
of the institutions and a short note on the type of institution (e.g., research insti- 
tute, hospital, private foundation, etc.). 

Obhgations are to be reported for only two categories of suppor* — research and devel- 
t»pment and R&D plant. Definitions that were provided in Part I of these instructions (pages 
1 1 and 12) for research and development and R&D plant apply to data submitted for non- 
prv)lit instituthms 

As m Parts I and II, data should reflect actual obligations (excluding loans) made during 
the latest fiscal year regardless of when funds were to be spent by a recipient. Obligations will 
be reported in tern s of thousands of dollars, rounded to the nearest thousand dollars. A blank 
lieid \m11 be interpreted as a zero amount. 

The format for '•eporting data on nonprofit institutions and associated FFRDC's is 
^hnvvii on pa^^e ill Note lhal the survev svsteni utilizes a standardized cnrd lornial and 
5m. 11 .i'>iipn)ht insiitution data should be subnntted in a format analo<ious to card 1 ("or 
ihi i)niversit\ and colle^^e portion ol the sur\ev. with the lollowin^ modilical ions: 
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K Card type code in column 1 should be •*4" lor nonprolit institutions and ''X' lor 
FFRDC's administered by nonprolit institutions. 

2. Columns 45.50 and 57-80 shcjuld be lelt blank. 

Each agency should submit one 80-colb>in punched card (or card image on tape) lor 
each nonprolit institution and one SO-column punched card (or card image on tape) tor each 
FFRDC managed by a nonprolit institution to which R&D or R&D plant lunds were obligated 
during the I'iscal ear being reported. Magnetic ta ^e and punched card stt ndards lor the 
submission are dt.ailedon page vi. Do not submit type^'I cards fnrnonprnfit institutiotu 

In addition to the punched cards or magnetic tape, each reporting agency should provide 
a printout with dollar totals for all of the nonprofit institutions receiving support and, il 
appropriate, a similar printout with dollar totals for all nonprofit FFRDC's. The printout 
should be sorted by institution identification code, institutions lacking codes should be listed 
geographically (State/institution sequence). It is understood that the submission will be 
reviewed and verified by each agency for conformity to data collection standards 
and consistency with data submissions for previous years. 

An updated list of independent nonprofit institutions and FFRDC's included in the 
survey with their respective codes is provided in the latest revision to the Code Book. Agency 
a)des to be used on nonprofit data reccrds are shown in part I of these instructions 
pages 7 and 8. 
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Card Format for Nonprofit Institutions and 
Nonprofit-Administered FFRDC*s 
(Card types 4 and 5) 



Cad 
Tvpi 

or 

"5" 


A 

C 
t 
1 

0 
0 

c 

0 

d 
1 


FY 


Agency 
code 

6 


Insntu 
tion 
codt 

7 


institution Namt 
21 


Obligations (thousands of dollars) | 


fl&O 

6 




- IS 




1 


2 


34 


s F ; 1 q 10 


II 12 13 14 IS 16 H 


II 19 ?0 21 22 ?T ^1 25 ?6 21 28 29 30 31 32 33 31 35 36 37 38 


39 40 41 42 43 44 


51 52 53 54 55 S6 





NOTE: Centered figures denote number of columns per field. 
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Federally Funded Reeeereb sBd Development Centcn 
Adminietcred by Nonprofit Inatitutiona 



InMtltUtHKl 

cud* 



Name i<f Innltlutinn 



Dcpnrtment of Defense 

Office of tbe Secretary of Defence 

9n 0041 :i InMtitute for Defemte AnaK-Hen (\a.l 
9H 006H M l^>iOMlici« Manajertnenl InKlilule (Md » 
90 <iOfi9 fi Office (if the Set-wtary t»f Defense/ 

Orxamzation (if the 'KHnl ChieS «•! Sttill 

Department of the Army 

90 0(i70 4 Arrnvti ('enter (Call! ) 

Department of the Navy 

90 uO iH I (enter for Naval An«l>*Mes (\ a ) 

Department of the Air Foroe 

90 004 i t Aenmpace Corporal urn (Calif ) 

90 004S 6 MllKE ( orporalion (* t IMiMon iVa i* 

90 0065 4 Project Air Force (RAND) 

Department of Energy 

40 OBM/) 0 Battelte Menxinal InMlilute. raiini Northwest 
Laboratory (Waxh ) 

90 0066 2 Solar Energy Reaearch Institute (Calil ) 



Ahhrt'M.il lull 



IDA 
I.MI 

()sl)/()M s 



Arriivn ( tr 



(\A 



A<^ro*<|)d(-i> ( iirp 
MITKK( tl)iv 
Project A»r Kon-e 



HriUdk' Mnn lii^i I'.u 
\\\ I. lib 

SKKl 



'MITRE Corporation wan formerly Imted m iIk entiretv an a nonimihi ddmini^ierfd KKKI)t Ml 1 KK 
Corporation itMlf is nuw listed a nonprofit research inMitute with the ifide 40 I loJ <) mikI ik HKKIX 
component, the C.) Division, m listed separately, retaminK the code 9o oo4 t ft 
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scientific and engineering expenditures 
at universities and coiieges 



purpose and 
background 

This survey is intended to collect 
information on three areas of academic 
spending for scientific and engineering 
(S/E) activities: Current fund separately 
budgeted research and development 
(R&D) expenditures by source of funds 
and S/E field, current fund research 
equipment expenditures, and capital 
cxpendihires for S/E activities. 

The survey originated in 1954 and 
has been conducted annually since 1972. 
The population surveyed in most years 
has consisted of the 500 to 600 univer- 
sities and colleges vAudx grant a graduate 
S/E degree and/or annually perform at 
least $50,000 in separately budgeted 
research and development; these insti- 
tutions account for over 95 percent of 
the Nab'on's academic R&D expendi- 
tures. In addition, all 17 university- 
administered federally funded research 
and development centers (FFRDC's) are 
surveyed. 

survoy Instrument 

One section of the questionnaire 
requests information on total current 
fund expenditures for separately bud- 
geted S/E reeearch and developn^ent by 
source of funds and the percenia^e of 
ihe toial as well as the federally fin;'nced 
portion that is cortsidered basic res<sarch. 
Information is also requested on the 
total and federally financed current fund 



expenditures for separately budgeted 
R&D acHvities by detailed S/E fields. 
Data ' ; engineering and environmental 
sciences subdisciplines, which were 
requested on an optional basis in 1980, 
have become a standard part of the 
iurvey form since 1981. 

Institutions are asked tu report that 
portion of total and federally financed 
current fund expenditures reported on 
the above items that went for the pur- 
chase of research equipment. Included 
are all research equipment purchased 
under sponsored research project awards 
from current fund accounts for separately 
budgeted research and development. 

Finally, institutional respondents are 
asked to provide data on capital expend- 
itures for facilities and equipment (as 
defined in Section J.13 of OMB Circular 
A-21, revised) for research, developmer.i 
and instruction by broad S/E field, 
showing amounts fro^ both Federal ?nd 
other funding sou.ces. 

ftample design 

Since fiscal year (FY) 1984, the survey 
has been based on a sample, as opposed 
to a full-populahon survey'. The sample 
of approximately 400 academic institu- 
tions includes with certainty botti S/E 
doctorate-granting institutions and his- 
torically black universities and colleges 
with R&D expenditures, as well as a 
probability sample of the remaining 
institutions. Also included with certainty, 
are 17 FFRDC's administered by univer- 
sities and CO ,eges 



data availability 

In FY 1978, NSF experimented with 
biennial reductions in the survey pop- 
ulation and data items to reduce re- 
spondent burden. 

Two significant changes in survey 
procedures were attempted in FY 1978 
that make data for this year atypical 
and present a discontinuity in the gen- 
eration of time-series data from this 
survey: 

First, unlike the surveys for FY's 
1972-77 and 1979-^5 surveys, the survey 
population for FY 1978 was restricted 
to doctorate-granting institutions and 
FFRDC's. 

Second, the FY 1978 survey coDeded 
information on a "short-form" which 
covered a limited number items. While 
all surveys have collected data on sepa- 
rately budgeted R&D expenditures by 
source of fonds (total and Federal) and 
by detailed S/E field, the FY 1978 form 
omitted questions on character of work 
(e.g., basic rt^earch) and on capital 
expendihire? .Or S/E activities. Expend* 
itures for instruction and departmental 
research were collected annually during 
the period 1972-77 bi*^ were discontinued 
in 1978 and are not available on the 
current multiyear archival tapes. 



data aceaas 

Summary statistical tables firom this 
survey are available on diskettes prepared 
for use on an IBM-compatible micro- 
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processor. Inquiries regarding this survey 
should be addressed to: 

Ms. Judith Coakley/ 

Mrs. Marge Machen 
Division of Science Resources 

Studies 
Universities and Colleges 

Studies Group 
National Science Foundahon 
1800 G Street N.W., Rm. 1601 
Washington, D.C. 20550 
(202) 634-4673 

Current survey data are provided on 
multiyear magnetic tapes containing 
information ff^r earliei years; the most 
current tape contains data for FY's 



1978-86. The tape only includes data 
items from earlier years which corre- 
spond to the latest survey form; infor- 
mation collected in prior years having 
no counterpart in the current survey is 
omitted. 

Omitted data items are available from 
previous multiyear data tapes for FY's 
1972-79, 1973-80, 1975-82, and 1976-^3. 
The user is cautioned that no attempt 
has been made to update these earlier 
tapes with corrections which may have 
subsequently Deen received from sur- 
veyed institutions. Data for FY s 1972-77 
are available either on individual single- 
year tapes or as separate data files on a 
single tape. For further information 



regarding data tape avr 'ability or con- 
tents, please contact: 

Mr George Nozicka 
Quantum Research Corporation 
7300 Pearl Street, Suite 210 
Bethesda, Maryland 20814 
(301) 657-3070 

Hie cost of the multiyear tape is $325 
and a single year tape is $100. A Data 
User Gutdt has been developed for the 
1972-86 psriod that documents the 
compatible code structure utilized in the 
four NSF academic surveys. A copy is 
available from the Universities and 
Colleges Studies Group/Division or 
Science Resources Studies. 
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NSF Form 411 (10-85) 



FORM APPROVED 
0MB No 3145-0015 
F.xpiration Date 1/31/87 



NATIONAL SCIENCE FOUNDATION 
Washington, D.C. 20SS0 

SURVEY OF SCIENTIFIC AND ENGINEERING EXPENDITURES 
AT UNIVERSITIES AND COLLEGES, FY 1985 



Organizations are requested to complete and return this 
form to 

NATIONAL SCIENCE FOUNDATION 
1M0 O SUMt, N.W., Room L-602 
Wathinoton, D.C. 20550 
Attn: UNI8G/RAD 

This form should bo roturnod by January 10, 1986. 

Your cooperation in returning the survey qusstionnaire 
promptly is very important. 

This information is solicited under the authority of the 
National Science Foundation Act of 1950. as amended 
All information you provide will be used for statistical 
purposes only Your response is entirely voluntary and 
your failure to provide some or all of the information will 
in no way adversely affect your institution 

All financial data requested on this form should be 
reported in thousands of dollars; for example, an ex- 
penditure of $25,342 should be rounded to the nearest 
thousand dollars and reported as $25 

Where exact data are not available, estimates are ac- 
ceptable Your estimates will be better thaii ours. 

Include data for branches and all organizational units 
of your institution, such as^ medical schools and agri- 
cultural experiment stations. Also include hospitals or 
clinics owned, operated, or controlled by universities, 



Please correct if name or address has changed 



and integrated operationally with the clinical progams of your medical schools. 
Excludo data for federally funded research and development centers (FFRDC's). 
A separate questionnaire is included in this package if your institution administers 
an FFRDC. tf you have any questions please contact Judith Coakloy or Marge 
Machen (202-634-4674). 

Financial data are requested for your institution's 196S fiscal year. 



Please circle the month In which your institution's fiscal yaar liegina: 
1 2 3 4 S 6 7 6 9 10 11 12 
JAN DEC 



How many person hours were required to complete this form? 

Date Submitted 



This survey collects data on expenditures by universities and colleges lor separately budgeted research and developmenc (RAD) in science 
and engineering. Definitions used are compatible with 0MB Circular A-21. revised Ju-y 23, 1982. Items 1 and 2 ask for curnnt fund 
•xpmtditUT09 by source of funds and by field of science/engineering item 3 collects data on that portion of ct/rrenf fund •xpmtdftun$ 
reported in items 1 and 2 that went for the purchase of scientific and engineering research equipment, item 4 collects data on capital 
expenditures for facilities and equipment for research, development, and Instruction by source of funds and field of science/engineering. 

Definitions: 

1 . AetaafcA and Deve/opmenf (MO). R&D for purposes of this survey is the same as "organized research" as defined In Section B. 1 .b. of 
OMB Circular A-21 (revised) It includes all RAD activities of an institution that are feparefe/y budgeted and eccounfed for. R&D Includes 
both ^'sponsored research" activities (sponsored by Federal and non-Fedoral agencies and organizations) and "university research" 
(separately budgeted under an internel application of instituttonal funds). 

a. ffesearcA Is a systematic study directed toward fufler knowledge or understanding of the subject studied. Research is classified as 
elt*>er bask: or applied, ac^x>rdlng to the objectives of the investigator. 

b. D%vlopm9nt is systemetic use of the knowledge or understanding gained from research, directed towerd the productton of useful 
meteriais, devtees. systems, or 'methods. Including design and development of prototypes and processes. 

2. Cumnt fund •xprnidOurm. Expenditures of funds available for cv.^rent operations. Such expenditures include all unrestricted gifts end 
restricted current funds to the extent that such funds were expended for current opereting purposes. 

3. C^pM 9Mpondtfum (for facilities and equipment). A capital expenditure as defined in Sectk>n J.i3 of OMB Circular A-21 (revised) 
means the cost of the asset Including the cost to put It In place. '^Equipment' as a capital expenditure means an article of nonex- 
pendable tangible personal property having e useful life of more than two years end an acquisition cost of $500 or more per unit; 
lower limits may be eetabltshed, consistent with Instttuttonei policy. 



PLEASE TYPE OR PRINT 
NAME OF PERSON SUBMITTING THIS FORM 


TITLE 


AREA 
CODE 


EXCH. 


NO. 


EXT. 


































NAME OF PERSON WHO PREPARED THIS 
SUBMISSION (if different from ebove) 


TITLE 


AREA 

.CODE 


EXCH. 


NO. 


EXT. 
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Instructions for Items 1 and 2 



Separately budgeted research and development (R&D) includes all funds expended for activities specifically organized to 
produce research outcomes and commissioned by an agency either external to the institution or separately budgeted by an 
organizational unit within the institution. Include research equipment purchased under research project awards from ''cur- 
rent fund" accounts. Also. Include research funds subcontracted to outside organizations. Exclude training grants, public 
service grants, demonstration projects, and departmental research expenditures that are not separately budgeted. Also, 
exclude any R&D expenditures in the fields of education, law, humanities, music, the arts, physical education, library sci- 
ence, and all other nonscience fields. 

a. Federal Qovemment Report grants and contracts for R&D (including direct and reimbursed indirect costs] by all 
agencies of the Federal Government. 

b. State and local governments. Include funds for R&D from State, county, municipal, or other local governments and 
their agencies, include here State funds which support R&D at agricultural and other experiment stations. 

c. Industry, Include all grants and contracts for R&D from profitmaking organizations, whether engaged in production, 
distribution, research, service, or other activities. Do not include grants and contracts from nonprofit foundations 
financed by industry; these should be reported under A// of/ier sources (line 1 1 75] . 

d. Institutional funds. Report funds, including indirect costs, which your institution spent for R^D activities frc the 
following sources: (1) General-purpose State or local government appropriations; (2) general-purpose grants from 
industry, foundations, or other outside sources; (3) tuition and fees; (4) endowment income. In addition, estimate your 
institution's contribution to unreimbursed Indirect costs Iricurred In association with R&D projects financed toy outside 
organizations, and mandatory cost sharing on Federal and other grants. To estimate unreimbursed indirect costs, 
many institutions use a university-wide negotiated indirect cost rate multiplied by the base (e.g., 6\r^u salaries and 
wages, etc.] minus actual indirect cost recoveries. If your institution now separately budgets what was previously 
classified as departmental research, these data should be included in line 1151. 

e. All other sources. Include grants for R&D from nonprofit foundations and voluntary health agencies as well as from all 
other sources not elsewhere classified. Funds from foundations which are affiliated with, or granted solely to your 
institution, should be included under line 1 160, Institutional funds. Funds for R&D received from a health agency that 
is a unit of a State or local government should be reported under State and local governments (line 1125). Also 
include gifts from individuals that are restricted by the donor to research. 



ITEM 1 . CURRENT FUND EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND 
DEVELOPMENT IN THE SCIENCES AND ENGINEERING, PY SOURCE OF FUNDS, 

FY ; 985 (Include Indlrsct costs) 



Source of funds 


(1) 
Total 


(2) 

Basic research 




(Dollars in 
thousands] 


(Percent of 
column 1) 


CONFIDENTIALITY 


a. Federal Government 


1110 


$ 


% 


informatkm received 
from individual insti- 


*b. State and local governments 


1125 




Basic research is 

directed toward an 


tutions in lines 1161 
and 1162, or esti- 


c. Industry 


1150 




increase of knowl- 
edge; it is research 
where the prin>ary 
aim of the investi- 


mates for basic re- 
search expenditures. 


d. Institutional funds 


1160 




will not be published 
or released; only ag- 


(1) Separately budgeted 


1fl51 




gator is a fuller 
knowledge or 
understanding of 
the subject under 
study rather than a 


gregate totals will ap- 
pear in publications. 


(2) UnrJerrecovery of indirect 
cowtc and cost sharing 


1162 






*e. All other sources 


1175 




specific application 
thereof. 




f . TOTAL (sum of a through e] 


1100 


$ 







'Combined data cell (See instructions for b and e). 



Total R&D expenditures reported In line 1 100. column (1) and line 1400, column (1) should be the same. 

Federally financed R&D expenditures reported in line 1110, column (1 ) and line 1 400, column (2) should be the same. 
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ITEM 2. CURRENT FUND EXPENDITURES (TOTAL AND FEDERALLY FINANCED) FOR 
SEPARATELY BUDGETED RESEARCH AND DEVELOPMENT. BY FIELD OF 
SCIENCE/ENGINEERING: FY 1985 
(Include indirect costs)* 






(Dollars m thousands) 


Field of science/engineering 




(1) Total 


(2) Federal 


a ENGINEERING (TOTAL) 


1410 


/ 


(1 1 Aeronautical & astronautical 


1411 






(2) Chemical 


1412 






(3) Civil 


1413 






(4| Electrical 


1414 






(5| Mechanical 


1415 






(6| Other 


1416 






b. PHYSICAL SCIENCES (TOTAL) 


1420 




( 1 1 Astronomy 


1421 






(2| Chemistry 


1422 






(C . Physics 


1423 






(4| Other 


1424 






c. ENVIRONMENTAL SCIENCES (TOTAL) 


1430 




( 1 ) Atmospheric 


1431 






(2) Earth sciences 


1432 






(3) Oceanography 


1433 






|4| Other 


1434 






d. MATHEMATICAL SCIENCES (TOTAL) 


1441 




e. COMPUTER SCIENCES (TOTAL) 


1442 i 


\ 


f. LIFE SCIENCES (TOTAL) 


1450 




(1) Agricultural 


1451 






(2) Biological 


1452 






(3) Medical 


1453 






(4) Other 


1454 






g. PSYCHOLOGY (TOTAL) 


1460 1 




h. SOCIAL SCIENCES (TOTAL) 


1470 1 




(1) Economics 


1471 






(2) Political science 


1472 






(3) Sociology 


1473 






(4) Other 


1474 






1. OTHER SCIENCES, not elsewhere classified (TOTAL) 


1480 1 




. TOTAL (sum of a through 1] j 


1400 





•PLEASE EXCLUDE from your response any RAD expenditures in the fields of education, law, humanities, music, the arts, 
physical education, library science, and all other nonsclence fields. 
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ITEM 3. CURRENT FUND EXPENDITURES FOR RESEARCH EQUIPMENT (TOTAL AND 
FEDERALLY FINANCED) FOR SEPARATELY BUDGETED RESEARCH AND DEVELOPMENT, 
BY FIELD OF SCIENCE/ENGINEERING: FY 1985* 
(See page 5 for Instructions. ) 



Field of science/engineering 


(Dollars in thousands) 


(1) Total 1 


(2) Federal 


a. ENGINEERING (TOTAL) 


1610 




(1) Aeronautical & astronautlcal 


1811 






(2) Chemical 


1612 






(3) Civil 


1813 






(4) Electrical 


1614 






(5) Mechanical 


1815 






(6) Other 


1616 






b. PHYSICAL SCIENCES (TOTAL) 


1620 




(1) Astronomy 


1621 






(2) Chemistry 


1622 






(3) Physics 


1623 






(4) Other 


1624 






c. ENVIRONMENTAL SCIENCES (TOTAL) 


1630 




(1) Atmospheric 


1631 






(2) Earth sciences 


1632 






(3) Oceanography 


1633 






(4) Other 


16?4 






d . MATHEMATICAL SCIENCES (TOTAL) 


1841 


• 


e. COMPUTER SCIENCES (TOTAL) 


1842 


f. LIFE SCIENCES (TOTAL) 


1650 


(1) Agricultural 


1651 






(2) Biological 


1652 






(3) Medical 


1653 






(4) Other 


1654 






g. PSYCHOLOGY (TOTAL) 


1660 




— 


h, SOCIALSCIENCES (TOTAL) 


1670 




(1) Economics 


1671 






(2) Political science 


1672 






(3) Sociology 


1673 






(4) Other 


1674 






1. OTHER SCIENCES, not elsewhere classified (TOTAL) 


1660 




j. TOTAL (sum of a through i) 


1600 



^Current fund expenditures in each field for scientific research equipment sh Duld be a subset of the "Total" and "Federal 
column reported in item 2. 
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Item 3 Instructions 



Please report that portion of current fund expenditures reported in items 1 and 2 that went for the purchase of resaarch 
equipment This includes all research equipment purchased under sponsored research project awards from current fund 
accounts 



NOTE: These research equipment expenditures are not to be Included under capital expenditures reported in item 4 



For column (1) report current fund expenditures for R&D from all sources: Federal Government, State, county, municipal, or 
other governments and their agencies (including State funds supporting R&D at agricultural experiment stations) , industry; 
institutional funds, and private foundations and voluntary health agencies, individuals, and associations, 

Forcolumn (2) include funds from grants and contracts for R&Dsponsored by agencies of the Federal Government. 



Item 4 instructions 

Please report expenditures for facilities that were in process or completed during FY 1985. 

Capital expenditures for facilities and equipment include the following: |a| Fixed equipment such as built-in equipment and 
furnishings, |bj nr^ovable scientific equipment such as oscilloscopes and pulse-height analyzers, (c) movable-furnishings 
such as desks. |d| architect's fees, site work, extension of utilities, and the building costs of service functions such as 
integral cafeterias and bookstores of a facility; |e) tacilities constructed to house separate components such as medical 
schools and teaching hospitals; and (f | special separate facilities used to house scientific apparatus such as accelerators, 
oceanographic vessels, and computers. 

Expenditures for administration buildings, steam plants, residence halls, and other such facilities should be excluded 
unless used principally for research, development, or instruction in the sciences and engineering. Land costs should be 
excluded. 



REMINDER: Exclude research equipment purchased under research project awards from current fund accounts that 
are reported under items 1. 2, and 3. 



ITEM 4. CAPITAL EXPENDITURES FOR FACILITIES AND EQUIPRiCftf FOR RESEARCH, 
DEVELOPMENT, AND INSTRUCTION, BY FIELD OF SCIENCE/ENGINEERING 
AND SOURCE OF FUNDS: FY 1985 



Field of science/engineering 




(Dollars In thousands) 


Total 
(1) 


Federal 

(2) 


All other sources 
(3) 


a. Engineering 

b. Physical sciences 

c. Environmental sciences 

d/e. Mathematical and computer sciences 

f . Life sciences 

g. Psychology 

h. Social sciences 

1. Other sciences, n.e.c 


1710 


$ 


$ 


$ 


1720 








1730 








1740 








1750 








1760 








1770 








1780 








j. Total (sum of a through 11 


1700 


$ 


$ 


$ 
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ILLUSTRATIVE DISCIPLINES' 


a. Engineering 

( 1 j Aeronautical & astronautical 

(3) Civil 

(6) Other 


Petroleum, petroleum refining process 

Architectural, hydraulic, hydrologic, sanitary and environmental, structural 

transportation 

Communication, electronic, power 

Engineering mechanics 

Agricultural, ceramic, industrial and management, marine, metallurgical and 

materials, mining, nuclear, ocean engineering systems, polymer, textile, welding 


b. Physical sciences 

(2) Chemistry 

(4) Other 


Astrophysics, optical and radio, x-ray. gamma-ray, neutrino 

Inorganic, organo-metallic, organic, physical, analytical, pharmaceutical, polymer 

sciences (exclude biochemistry) 
Acoustics, atomic and molecular, condensed matter, elementary particles, nuclear 

structure, optics, plasma 

Used for multidisciplinary projects witNn physical sciences and for disciplines not 

requested separately 


c Environmentpil sciences 

(4) Other 


Aeronomy. solar, weather modification, extraterrestrial atmospheres, meteorology 

Engineering geophysics, general geology, geodesy and gravity, geomagnetism, 

hydrology, inorganic geochemistry, isotopic geochemistry, organic geochemistry, 
lab geophysics, paleomagnetism. paleontology, physical geography and cartog- 
raphy, seismology 

Biological oceanography, chemical oceanography, geological oceanography, physical 

oceanography, marine geophysics 
Used for multidisciplinary projects within environmental sciences 




Algebra, analysis, applied mathematics, foundations and logic, geometry, numerical 

analysis, statistics, topology 




Design, development, and application of computer capabiities to data storage and 

manipulation, information science 


f. Life sciences 

(3) Medical 


Agricultural chemistry, agronomy, animal science, conservation, dairy science, 

range science, wildlife 

Anatomy, biochemistry, biophysics, biogeography. ecology, embryology, entomology, 

genetics, immunology, microbiology, nutrition, parasitology, pathology, pharmacology, 
physical anthropology, physiology, plant science, botany, zoology, veterinary biology 

Anesthesiology, cardiology, endocrinology, gastroenterology, hematology, neurol- 
ogy, obstetrics, ophthalmology, preventive medicine and community health, psy- 
chiatry, radiology, surgery, veterinary medicine,' dentistry, pharmacy 

Used for multidisciplinary projects within life sciences 




Animal behavior, clinical, educational, experimental, human developnoent and per- 
sonality, social 


h. Social sciences 


Econometrics, international, industrial, labor, agricultural, public finance and fiscal 

policy 

Regional studies, comparative government, international relations, legal systems, 

political theory, public administration 
Comparative and historical, complex organizations, culti re and social structure. 

demography, groi p Interactions, social problems and wslfare, theory 
History of science, cultural anthropology, lingi sties, socioeconomic geography 




To be used when the multidisciplinary and interdisciplinary aspects make the 

classification under one primary field impossible* 


'Also, see enclosed "Crosswalk" between NSF field of science/engineering codes and the NCES Classification of Instructional Pro- 
grams (NCES 81-323). 

'Institutions with schools of veterinary madlcina should distribute R&D expenditures amo'tg the appropriate disciplines (agricultural, 
biological, and medical) rather than only in medical sciences. 
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industrial researcli and deveiopment 



purpose and 
background 

The National Science Foundation 
(NSF) has sponsored this survey since 
1953 to obtain data on the magnitude 
of and trends in research and develop- 
ment (R&D) efforts of industry in the 
United States. The survey collects data 
on the dollar volume of research and 
development sources of financing, em- 
ployment of R&D scientists and engi- 
neers (on a full-time-equivalent (FTE) 
basisl and other economic characteristics 
of industrial R&D performance. 

survey instrument 

The ftjll questionnaire is sent to survey 
respondents in odd-numbered years. 
Since 1978, an abbreviated version of 
the survey that asks information on the 
most crucial data elements has been 
mailed in intervening years to reduce 
the reporting byden on companies. 

Companies are queried on domestic 
sales; employment; R&D expenditures; 
number of FTE R&D scientists and 
engineers; sources of R&D funding 
(company or Federal); and other cate- 
gories of research and development 
(basic, applied, and development) ex- 
penditures. Copies of the 1984 and 1985 
survey forms are reproduced on the 
following pages. 

sample design 

The sample represents companies in 
all manufacturing industries and those 



nonmanufacturing industries known— on 
the basis of presurvey information— to 
conduct research and development. The 
sampling unit for the survey is the 
company which is defined as a business 
organization consisting of one or more 
establishments under common owner- 
ship or control. 

Approximately every five years, a new 
survey panel of roughly 12,000 com- 
panies is selected and each is sent a 
questionnaire. Nearly 1,200 companies 
from the previous panel that were sur- 
veyed annually are retained in the new 
panel. Those firms reporting more than 
$1 million in R&D expenditures in the 
quinquennial survey are added to the 
list of companies surveyed aruiually; their 
data for subsequent years are estimated. 

Companies are required by law to 
provide data for four items on the survey: 
net sales, total employment, total R&D 
expenditures, and federally funded R&D 
expenditures. The response rates of these 
questions are close to 100 percent. 
Response rates to other questions vary, 
but are, in general, significantly lower. 



data avaiiabiiity 

The 1986 industry survey is the 30th 
in the annual series sponsored by NSF 
and conducted by the Bureau of the 
Census. Two industry surveys cover- 
ng the 1953-56 period were conducted 
lOr NSF by the Bureau of Labor Statistics 
(BLS). Data obtained from the BLS 
surveys are not directly comparable with 
the Census figures because of methodo- 



logical a* J other differences m survey 
procedures. Time series covering ap- 
proximately 30 years are available (or 
major data elements. 



data access 

Data on individual companies cannot 
be released by Census because of pro- 
prietary considerations. Summary sta- 
tistical tables containing aggregated data 
from this survey are available on diskettes 
prepared for use on an IBM-compatible 
microprocessor. Inquiries regarding this 
survey should be addressed to: 

Ms. Melissa Pollak 

Division of Science Resources 

Studies 
Industry Studies Group 
National Science Foundation 
1800 G Street, N.W., Rm. L602 
Washington, D.C. 2C550 
(202) 634-4648 

Additional tabulations of collected 
data, however, are occasionally available 
directly from the Bureau of the Census. 
The cost depends on the amount of detail 
involved. Information on the availability 
of data and costs may be obtained from: 

Ms. Elinor Champion 
Industry Division 
Bureau of the Census 
Department of Commerce 
Washington, D.C. 20233 
(301) 76^5616 
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FORM RD-1 (I) U.S. DEPARTMENT OF COMMEMCi 

BUREAU OF THE coitus 

COLLECTING AND COMFIUNG AOENT FOR 
THE NATIONAL SCIENCE FOUNDATION 
WASHINGTON, D.C. 20233 

INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1985 



Outline of instructions 

GENERAL Page 

Information about reporting 2 

Companies reporting in survey for the first time 2 

Preposted figures 2 

Revision of figures 2 

Coverage — reported unit, penod, geographic area 2 

SMtkMi I - GENERAL COMPANY DATA 2 

Item 1 — Sales and Employment for Company 2 

Section II - RESEARCH AND DEVELOPMENT PERFORMED W!THIN 

THE COMPANY IN THE UNITED STATES 2 

Item 2 — Research and Development Expenditures 2 

Item 3 — Research and Development Scientists and Engineers Z 

Item 4 — Costs Incurred for Research and Development Performed Within the Company by Major Type 

and Source of Funds 3 

Types of Research 4 

Item 4A — Basic Research 4 

Item 4B1 — Applied Research 4 

Item 482 — Development 4 

Source of Funds 4 

Item 4 — Column 2, Federal 4 

Item 4 — Column 3, Company and Other 4 

Item 4E — Company and other Funds, except Federal, Budgeted for the Year 1 986 4 

Item 5 " Costs Incurred for Federal Research and Development by Principal Agency 4 

Item 6 — Costs Incurred for Research and Development Performed Within the Company by Major 

Type of Expense 4 

Item 7 — Fields of Basic Research 5 

Item 8 — Applied Research and Development by Product Group 5 

Item 9 — Cost of Research and Development Performed Within the Company, by State 7 

Item 10 — Research and Development by Functional Category 7 

Item 1 i — Product Versus Process Applied Research and Development 8 

Item 12 — Long Versus Short Term Research and Development Costs 8 

Section III - REPORTING OF RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE 

THE COMPANY 8 

Item 1 3 - Total Company Funds Spent for Research and Development Activities Performed Outside 

the Company Within the United States 8 

Item 14 — Total Compa ly Funds Spent for Research and Development Activities Performed by 

Foreign Subi idiaries Outside the United States 8 
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QENERAL 

EtthiMtM Arm Acctptabki — Reporting on this 
form may require using informed estimates in 
answoring some of the questions. These estimates 
are satisfactory if they are sufficient to develop both 
meaningful totals and, especially, measures of 
change from year to year. Direct any questions 
regarding this form to the Bureau of the Census, 
AtTN: Industry Division, Washington, D.C. 20233, 
or calM301) 763-5598. 

AddMoMl Forma — Photocopies of this form are 
acceptable. If you require additional copies of the 
form, write to the Bureau of the Census, 1201 East 
Tenth Street, Jeffersonville, Indiana 47132. 

ComiNiniM Raportino in Survey for the Firat 
Tlmo — Companies which did not report in the 
1 984 survey are asked to provide figures for both 
1 984 and 1 985. If the company had no 
expenditures for research and development, 
complete only Item 1 . Enter "No R&D" in the space 
for remarks on page 3 of the form, sign and return 
the form. 

FlgurM for Earlter Yaara aro Propoatod on the 

Form — If your company reported for 1 984, entries 
from that form have been copied on the present 
form. Ploaao doacrlbo in tho "Romarica" aoctlon 
(poflo 3 of tho form) tlio raosona for any 
aubatantioi IncroMoa or docraaaoa In the 1 985 
figuroa ontorod on tliia form wiion comparod to 
corraapondino 1984 figuroa. Examples of such 
reasons are new govemment contracts, 
acquisitions and disposals, revised accounting 
method, etc. If you acquired or disposed of a unit 
performing an important amount of research and 
development during the 2-year period, please 
identify the unit in remarks, and give the total 
amount of research and development accounted for 
by such unit. 

ilavlaion of Earlior Year Figuraa — The 1984 
figures should be revised If necessary to assure 
comparability with 1 985 data. Please explain In 
remarks any significant change made in the 1 984 
figures. If no entries have been entered in the 1984 
column, please fill in the figures for both years. 

Certain items on this 1 985 form are asked only every 
other year, and consequently no prior-year figures 
appear in the 1984 column. The figures your company 
reported in 1 983 for these items are preposted, 
however, solely to assist you in reporting for 1 985, 
and you are not required to make revisions in the 1 983 
data. 

Report for Your Entire Company — Research and 
development (R&D) activities for your entire domestic 
company should be reported, including aSI 
subsidiaries, divisions, etc. 

Period Covered by Report — The figures reported 
should cover the calendar year if possible. Fiscal year 
data, however, are acceptable for all items except 
employment. Please report emptoyment figures (Item 
1 B and Item 3) for the specific period Identified in each 
of the Items mentioned. 

Qeographic Area Coverad — The data relate to 
business firms which operate one or more 
establishments in one or mc.a of the 50 States or the 
District of Columbia. 



k Soctlon I - QENERAL COMPANY DATA 

► Item 1 - Solaa and Employiiiont for Company 

► Item 1 A - Nat Solaa — Report the net sales and 
receipts of this company and its subsidiaries to 
customers outside the company, including salea of 
producta and services to other companies, 
individuals, U.S. Govemment agencies, foreign 
customers; etc. Include transfers to foreign 
subsidiaries. Exclude domestic intra-company 
transfers at «d salea by foreign subsidiaries. The 
reported figures should represent value f .o.b. plant 
after discounts and allowances and ahould exclude 
freight charges and excise taxes. 

► Item IB- Employmont - Report the number of 
persons employed at the company in all activities in 
the 50 States or the District of Columbia during the 
pay periods which include March 1 2 of 1 984 and 

1 985. This tiiure would be the same as that shown 
by the compr ny in Item 1 4 of Treasury Form 941 , if 
the company filed one Form 941 for the entire 
company. 

k Soction II - RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY IN THE 
UNITED STATES 

► Itom 2 - Roaaarciiand Dovoiopniont 
ExpandHuroa 

Doffbiitlon of Raaoarch and Dovolopmofit - 

Research and development includes basic and applied 
research in the sciences and in engineering, and 
design and development of prototype products and 
processes. For the purposes of this questionnaire, 
research and development includes activities carried 
on by persons trained, either formally or by 
experience, in the physical aciences including related 
engineering, and the biological sciences including 
medicine but excluding psychology, if the purpose of 
such activity is to do one or more of the following 
things: 

1 . Pursue a planned search for new knowledge, 
whether or not the search has reference to a specific- 
application. 

2. Apply existing Icnowledge to problems involved in 
the creation of a new product or process, including 
work required to evaluate possible uses. 

3. Apply existing knowledge to problems involved in 
the improvement of a present product or process. 

Research and development includes the activities 
desci Ibed above whether assigned to separate R&D 
organizational units of the company or carried on by 
company laboratories and technical groups not part of 
an R&D organization. Reporting the R&D activities of 
such latter groups may require the use of estimates 
for some of the questions. 

Acthrltiaa to be Excludod from Raaoarch and 
Davalopmont — Research and development for 
purposes of this survey excludes capital expenditures, 
routine product testing, research in the social 
sciences or psychology, or other nontechnological 
activities or technical services. Please exclude 
geological and geophysical exploration activities; 
include, however, the research and development 
conducted in support of such activities, such as the 
development or improvement of techniques and 
processes. 
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Methods of Estimating PMMrch and 
Davalopmant ExpandmirM by Typa - (Basic, 
Applied, and Development) — If your company does 
not keep records that meet or can be allocated to 
these specific cstegories, estimate by: 

1. Isolating the proloets thet clearly fall in the 

. developnrMnt category. If your company fabricates 
products, such development activity will include the 
design, construction, arxJ testing of prototypes and 
models. Some defense contracts typically call for 
several test models. If your company's research and 
development frequently involves the development of 
a "process" as in chemicals arxJ petroleum, such 
development activity would include operations 
beyond the bench scale, primarily the design and 
operations of pilot plants or semiworks. 

2. Isoldting the organlzatioml units which have 
R&D activities that can be readily classified, based on 
the function assigned to the unit. If R&D work is done 
in production units as well as in various laboratories, it 
is generally of a development type. 

3. Distributing the balance on the basis of a review 
of individual projects or on the basis of other 
summaries of the work. Please use the definitions for 
basic, applied, and development, as given below. 

Types of Rasaarch 

► Ham 4A - Basic Rasaarch - Include the cost of 
research projects which represent original 
investigation for the advancement of scientific 
knowledge and which do not have specific 
commercial objectives, although they may be in the 
fields of present or potential interest to the reporting 
company. 

► Ham 4B1 - Applied Rasaarch - Include the cost of 
research projects which represent investigation 
directed to discovery of new scientific knowledge and 
which have specific commercial objectives with 
respect to either products or processes. Note that the 
chief difference between this definition of applied 
research and the definition of basic research is in 
terms of the objectives of the reporting company. 

► Ham 4B2 — Davalopmant — Include the cost of 
projects which represent technical activity concerned 
with nonroutine problems encountered in translating 
research findings or other general scientific 
knowledge into products or processes. Exclude 
routine technical services to customers or other items 
excluded from the definition of total research and 
development as explained in item 2 above. 

Types off Acthrlty Included In Davalopmant - 

Include the design and operation of pilot plants or 
semiworks plants as long as the principal purposes are 
to obtain experience andto compile engineering and 
other data to be used in such tasks as evaluating 
hypotheses, writing product formulas, establishing 
finished product specifications, designing special 
equipment and structures required by a process, and 
prepfaring operating instructions or manuals. Also 
include the engineering activity required to advance 
the design of a product or a process to the point 
where it meets specific functional and economic 
requirements and can be turned over to 
manufacturing units. Include the design, 
construction, and testing of preproduction prototypes 
and models and "engineering follow-through" in the 
early production phase; the development of designs 
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for special manufacturing equipment and toois; the 
oreparation of reports, drawings, formulas, 
specifications, standard practice instructions or 
operating manuals, and other media used to transmit 
tooperatinq units informatk>n obtained from the 
above activities. 

Typae off ActhrHy Excluded ffrom Oevetopmant - 

Exclude activities such as toolmaking and tool tryout, 
production of detailed construction drawings and 
manufacturing blueprints, and preproduction 
planning. 

It is often difficult to decide when development ends 
and production begins. In general, if the primary 
objective is to make further improvements on the 
product or process, then the work comes within the 
definitk>n of research and development. If, on the 
other hand, the product or process is substantially 
"set," and the primary objective is to develop market, 
do preproduction planning, or get the production 
process going smoothly, then the work is no longer 
research and development. 

Source off Funde — Federal and Company 

► Item 4, Column 2 — Federal - Include the cost of 
work done on Federal R&D contracts or subcontracts, 
and the R&D portions of procurement contracts and 
subcontracts during the year. 

Do not include here, or elsewhere in the report, R&D 
contracts and the R&D portions of procurement 
contracts that you subcontracted to other R&D 
organizations. To do so would cause duplication in the 
statistical totals derived from these forms, which 
collect data on work actually performed by each 
company. 

► Item 4, Column 3 — Company and Other — Include 
the cost of all company-sponsored research and 
development performed within the company as well 
as the research and development your company 
performed under contract from non-Federal sources. 
Exclude the research and development that was 
sponsored by your company but performed oijtside 
the company. 

► Item 4E — Company and Other Funds, except 
Federal, Budgeted for the year 1 986 - Report the 
expected or estimated cost of company-sponsored or 
other non-federally sponsored research and 
development that will be performed within the 
company within the 50 States and the District of 
Columbia. 

► Item 5 - Costs Incurred for Federal Reeesrch and 
Development by Principal Agency — Distribute the 
cost of Federal research and development work (item 
4C, column 2) by Federal agency — If exact figures 
are not available by agency, please estimate or 
apportion according to the number of scientists and 
engineers working on the Federal projects and/or the 
costs of Federal programs. 

► Item 6 - Coets Incurred for Reeesrch and 
Development Perfformad Within the Company by 
Major Type off Expense - If most research and 
development is performed in units where summaries 
are regulariy prepared by element of cost, base the 
breakdown of research and development costs upon 
the records of such units. If existing records do not 
yield figures for this item, the item may be estimated. 
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M«tlKMteoffE«CliiMtino RMMrchand 
DM^IopiMnt ExpMdnurM bf Typ« - (Basic, 
Applied, and Development) — If your company does 
not keep records that meet or can be allocated to 
these specific categories, estimate by: 

1 . Isolating the pto j e cto that cleariy fall in the 
developnoem category. If your company fabricates 
products, such development activl^ will include the 
design, construction, and testing of prototypes and 
models. Some defense contracts typically call for 
several test nruxJels. If your company's research and 
developnoent frequentiy involves the development of 
a ''process" as in chemicals and petroleum, such 
development activity would include operations 
beyond the bench scale, primarily the design and 
operations of pilot plants or semiworks. 

2. Isolating the organizetkmei units which have 
R&D activities that can be readily classified, based on 
the function assigned to the unit. If R&D work is done 
in production units as well as in various laboratories, it 
is generally of a development type. 

3. Distributing the tataneo on the basis of a review 
of individual projects or on the basis of other 
summaries of the work. Please use the definitions for 
basic, applied, and development, as given below. 

Types off Be e— rc h 

► Hem 4A — Basic Roeoercli — Include the cost of 
research projects which represent original 
investigation for the advancement of scientific 
knowledge and which do not have specific 
commercial objectives, although they may be in the 
fields of present or potential interest to the reporting 
company. 

► item 4B1 — Applied Reeeardi — Include the cost of 
research projects which repressnt investigation 
directed to discovery of new scientific knowledge and 
which have specific commercial objectives with 
respect to either products or processes. Note that the 
chief difference between this definition of applied 
research and the definition of basic research is in 
terms of the objectives of the reporting company. 

► Itoin 4B2 Development — Include the cost of 
projects which represent technical activity concerned 
with nonroutine problems encountered in translating 
research findings or other general scientific 
knowledge into products or processes. Exclude 
routine technical services to customers or other items 
excluded from the definition of total research and 
development as explained in item 2 above. 

Types off Acthrity Included in Development - 

Include the design and operation of pilot plants or 
semiworks plants as long as the principal purposes are 
to obtain experience and to compile engineering and 
other data to be used in such tasks as evaluating 
hypotheses, writing product formulas, establishing 
finished product specifications, designing special 
equipment and structures required by a process, and 
prepfaring operating instructions or manuals. Also 
include the engineering activity requirec to advance 
the design of a product or a process to the point 
where it meets specific functional and economic 
requirements and can be turned over to 
manufacturing units. Include the design, 
construction, and testing of preproduction prototypes 
and models and "engineering follow-through" in the 
early production phase; the development of designs 
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for special manufacturing equipment and tools; the 
oreparation of reports, drawings, formulas, 
specifications, standard practice instructions or 
operating manuals, and other media used to transmit 
to operating units informatk>n obtained from the 
above activities. 

Types off Activity Excluded ffrom Development - 

Exclude activities such as toolmaking and tool tryout, 
productk>n of detailed construction drawings and 
manufacturing blueprints, and preproduction 
planning. 

It Is often difficult to decide when development ends 
and production begins. In general, if the primary 
objective is to make further improvements on the 
product or process, then the work comes within the 
definition of research and development. If, on the 
other hand, the product or process is substantially 
"set," and the primary objective is to develop market, 
do preproductk>n planning, or get the production 
process going smoothly, then the work is no longer 
research and development. 

Source off Funds — Federal and Company 

► Item 4, Column 2 - Federal - Include the cost of 
work done on Federal R&D contracts or subcontracts, 
and the R&D portions of procurement contracts and 
subcontracts during the year. 

Do not include here, or elsewhere in the report, R&D 
contracts and the R&D portions of procurement 
contracts that you subcontracted to other R&D 
organizations. To do so would cause duplication in the 
statistical totals derived from these forms, which 
collect data on work actually performed by each 
company. 

^ item 4, Coiumn 3 — Company and Other — Include 
the cost of all company-sponsored research and 
development performed within the company as well 
as the research and development your company 
performed under contract from non-Federal sources. 
Exclude the research and development that was 
sponsored by your company but performed oijtside 
the company. 

^ Item 4E — Company and Other Funds, except 
Federal, Budgeted ffor tlie year 1 986 — Report the 
expected or estimated cost of company-sponsored or 
other Pon*federally sponsored research and 
development that will be performed within the 
company within the 50 States and the District of 
Columbia. 

► Item 5 — Costs Incurred ffor Federal Reeearch and 
Development by Principal Agency — Distribute the 
cost of Federal resea^'ch and development work (item 
4C, column 2) by Federal agency — If exact figures 
are not available by agency, please estimate or 
apportion according to the number of scientists and 
engineers working on the Federal projects and/or the 
costs of Federal programs. 

► Item 6 - Costs Incurred ffor Research and 
Development Perfformed Within the Company by 
IMaJor Type off Expense — If most research and 
development is performed in units where summaries 
are regulariy prepared by element of cost, base the 
breakdown of research and development costs upon 
the records of such units. If existing records do not 
yield figures for this item, the item may be estimated. 
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► Hmm 6A — WaflM and SatariM — Report the gross 
earnings paid in calendar year 1985 to employees 
engaged in research 9nd development - (Follow the 
dafinition of salaries and wages that Is used for 
calculating the withholding tax.) Include salaries of 
officers In the research establishment(s) if a 
corporation; exclude payments to proprietor or 
partners if an unincorporated concern. (Scientists and 
engineers are defined in item 3.) 

^ ItMi 6B — MatMtela and Suppltea — Report the 
delivered cost for all purchased materials consumed, 
whether received from other companies, withdrawn 
f^om inventory, or received from other establishments 
of this company. Include all work that was done for 
your laboratories and other technical units by non- 
company organizations which are not research and 
development organizations (for example, model 
construction by a noncompany model shop). Exclude 
purchases from other research and development 
organizations. 

► Item 6C — Othar Coata - Include items related to 
your research and development activities and not 
included in items 6A and 6B. Include utilities, books 
and periodicals, property and other taxes, and 
company overhead. 

► Ham? — FMda of Basic RMaarch- Use the 

following definitions to hel0 you divide your 
company's basic research into broad research fields. 

► Ham 7 A — Chamiatry — Includes inorganic, 
organo-metallic, organic, and physical. 

► Ham 7B - Engkiaaring (btcluding matailurgy) — 

Includes aeronautical, astronautical (including 
aerospace and space technology), chemical, nuclear, 
civil, electrical, and mechanical engineering, etc.) and 
metallurgy and materials. 

► Ham 7C - Gadoglcal Sclancaa - Includes 
geodesy, hydrology, geochemistry, seismology, soil 
sciences, etc. 

^ ham 7D — Mathamatics — Includes areas such as 
algebra; foundations and logic; geometry; numerical 
analysis, etc. 

^ Itam 7E — Computer Sclancaa — Includes activities 
directed toward enhancing our understanding of 
computer structures and computational processes to 
provide bases for the future capabilities for 
computational solutions of presently intractable 
problems. 

► Ham 7F — Phyaica — Includes acoustics; atomic and 
molecular; condensed matter; elementary particle; 
nuclear structure; optics; plasma. 

► Ham 70 — Aatronomy - Includes laboratory 
astrophysics; optical astronomy; radio astronomy; 
theoretical astrophysics; Gamma-ray, neutrino 
astronomy. 

► Ham 7H - Atmoapharic Sclancaa - Includes 
aeronomy; solar; weather modification; 
extraterrestrial atmospheres; meteorology. 



1 71 — Ocaanography — Includes biological 
oceanography; chemical oceanography; physical 
oceanography; marine geophysics. 

► Ham 7J • * Biological Sclanoaa - Includes all 
sciences (other than clinical medical sciences) which 
deal with life processes, including plant and animal 
sciences, biochemistry, cell biology, nutrition, 
microbiology, physiotogy, etc. 



►Itam 7K - Clinical Madlcal Sclancaa - Includes 
all sciences concerned with the use of scientific 
kiiowledge for the identification, treatment, and cire 
of disease Including internal medicine, neurology, 
preventive medicine and public health, pathology, 
pharmocology, psychiatry, dentistry, veterinary 
medicine, etc. 

► Ham 7L — Othar Sclancaa — To be used for 
multidisciplinary and interdiscipfinary projects which 
cannot be classified within one of the above primary 
fields of science. 

► Itam 7M - Total Basic Raaaarch Coat - This 
should be the same as Item 4A, column 4. 



►Itam 8 - ApplM Raaaarch and Davafopmant by 

Prochict Qroup - Enter both Federal and total cost 
of applied research and development by product 
group. Costs should be entered in the field which is 
the END PRODUCT for the firm performing the 
research and development. For example, research and 
development in very large scale integrated (VLSI) 
circuits would be classified by a semiconductor firm in 
product group 25, electronic components and 
accessories, if the chips are the final pioduct sold by 
the firm. The same type of microelectronic research 
and development by a computer firm, however, would 
be classified in group 19, office, computing and 
accounting machines, if the chip were intended to be 
part of a computer which is the firm's end product. 

Fields of applied research and development are listed 
below. For those companies familiar with the 
Standard Industrial Classification (SIC), the 1 972 SIC 
number of of numbers are given after each title. Note 
that the SIC definition here applies to aach fMd of 
raaaarch and davalopmant affort, and not 
necessarily to the overall code in which your 
company's manufacturing output is classified. 

Product Group 

Atomic Energy Davlcaa - Applied Research and 
Development on atomic energy devices should be 
included with research and development as classified 
in the categories listed on lines 1—34. Examples of 
the fields of research and development activities on 
atomic energy devices and the product groups in 
which such activities should be reported are as 
follows: 



Activity 



Radioactive isotopes and other radiation 
sources 

Partially fabricated reactor fuel element 
materials and control rods , 

Nuclear reactors; reactor components and 
equipment; core structurals; heat 
exchangers and condensers; valves; 
complete reactor fuel elements and control 
rods for use in propulsion, power plants, 
and other; and atomic waste casks 

Fuel handling equipment, control rod drive 
mechanism and components for power 
plants, propulsion, and other; pressurizers, 
components, and auxiliary equipment; and 
pumps 

Accessory instrumentation for reactor 
control 

Atom smashers (particle declarators) 

Hot laboratory equipment, special 
instrumentation 



Product 
Group 
No. 



3 
11 



14 



20 

22 
24 

31 
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1. Poods and KhMhrMl Products (SIC 20) -Foods 
and beveraaes for human consumption and certain 
ralatad products such ss vegetable and animal fats 
and oils, and prepared feeds for animals and fowls. 

2. TaxtHoMIU Products (SIC 22) -Mill 
preparation of fibers and mill manufacture of yarn, 
thread, twine etc; manufacture of woven and knit 
fabric, carpets and rugs; dyeing and finishing fiber, 
yam, and knit apparel; coating, waterproofing, or 
otherwise treating fabric; the manufacture of knit 
apparel; other finished articles from yam, felt goods, 
lace goods, bonded fiber fabrics, and miscellaneous 
textiles. 

3. Basic Industrial Inorganic and Organic 
Chemicals (SIC 281 and 286) - Includes alkalies 
and chlorine, industrial gases, inorganic pigmeni 
and industrial inorganic chemicals not elsewhere 
classified. Also includes industrial organic chemicals 
including gum and wood chemicals, cyclic crudes, 
and cyclic intermediates, dyes, and organic pigments, 
and other industrial organic chemicals, n.e.c. Includes 
radioactive isotopes and other radiation sources. 

4. Plaatica Matarlala and SyntiwtiG Roalna, 
Syntliotic Rubber, Syntiictic and Other Manmada 
FKiara (SIC 282) — Includes cellutosic and 
noncellulosic fibers. Excludes glass which should be 
incuded in product group 1 1 . 

6. Dniga (SIC 283) — Medicinal chemicals, 
biological and botanical products, and pharmaceutical 
preparations. 

6. Agricultural Chamlcaia (SIC 287) - Fertilizers, 
agricultural pesticides, and other agricultural 
chemicals. 

7. All Other Chamlcaia (balance off SIC 28) - 

Explosives, soaps, glycerins, detergents and cleaning 
preparations, paints and varnishes, toilet 
preparations, and miscellaneous chemical products. 

8. Patroiaum Raffining and Ralatad Induatriaa, Oil 
and Qaa Extraction (SIC 13 and 29) - Excludes 
geological and geophysical exploration activities. 

9. Rubber and IMIacalianaoua Haatica Products 

(SIC 30) * Fabricated rubber such as industrial and 
mechanical rubber goods and fabricated plastics 
products. 

1 0. Stone, Clay, Glaaa, and Concrete Products 
(SIC ?2) — Ceramics, glass, clay products, abrasives 
and asbestos products, cement, stone products, 
concrete products, and other nonmetallic mineral 
products. 

1 1 . Primary Ferroua Producta (SIC 331 , 332, 
3399, and 3462) — Products of blast furnaces, steel 
works, rolling and finishing mills, iron and steel 
castings and forgings. Includes partially fabricated 
reactor fuel element materials and control rods. 

1 2. Primary and Secondary IWonfferroua Metala 
(balance of SIC 33 and 3463) - Primary and 
secondary smelting and refining of nonferrous metals, 
rolled, drawn, and extruded nonferrous metals 
products, castings and forgings. 

1 3. Ordnance, Excefit Mlaallea (SIC 348, 
379B) — Artillery, small arms, ammunition, 
tanks and parts, etc. 
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14. Fabricated Metal Producta (SIC 34 excegit 
3462, 3463, and 348, fferroua and nonferroua 
fforglnga, ordnance) — Tinwear, hand tools, 
nonelectric heating apparatus, fabricated structural 
metal products, metal stampings, fabricated wire 
products, etc., core structurals (barrels, cans, boxes, 
plates, etc.); heat exchangers, steam and barometric 
condensers; and valves. Nuclear reactors; reactor 
components and equipment. 

1 5. Engines end Turbines (SIC 351) - Steam 
engines, steam, gas and hydraulic turbines, diesel and 
other internal combusion engines, n.e.c. 

1 6. Farm and Garden Machinery and Equipment 

(SIC 352) — Farm machinery, including tractors for 
farm use. 

1 7. Construction, Mining, and Material Handling 
Machinery end Equipment (SIC 353) — 

Construction mining, and oil field machinery and 
equipment, elevators, conveyors, hoists, industrial 
trucks, tractors, trailers, and stackers. 

1 8. Metal Working Machinery and Equipment 
(SIC 354) * Machine tools, dies, machine tool 
accessories, rolling mill machinery, power driven hand 
tools, wire fabricating machinery and equipment, and 
automobile maintenance machinery and equipment. 

19. Offffice, Computing, and Accounting 
Machines (SIC 357) — Electronic computing 
equipment; calculating and accounting machines; 
typewriters; other computing and office machines, 
(except laboratory scales and balances). 

20. Otfisf Machinery, Except Electrical (iMlance 

off SIC 35) — Special industrial machinery, except 
metalworking, such as food products machinery, 
textile and paper industries machinery, general 
industrial machinery and equipment, and 
miscellaneous machinery except electrical. Includes 
pumps, air and gas compressors, and industrial 
process furnaces and ovens. Includes atomic fuel 
holding equipment; control rod drive mechanism and 
components for use on nuclear reactors. 

21 . Electric Tranamlaslon and DIatrllNitlon 
Equipment (SIC 361 and 3825) - Electric 
measuring instruments and test equipment, power 
distribution and specialty transformers, switchgear 
and switchboard transformers, etc. 

22. Electrical Industrial Apparatua (SIC 362) - 

Electric motors and generators, motor starters and 
controls, welding apparatus, carbon and graphite 
brushes, electrodes. Nonelectronic capacitors, 
condensers, and rectifiers. Accessory 
instrumentation for reactor control. 

23. Radio and Televlalon Receiving Equipment, 
Except Communication Typea (SIC 366) — Radio 
and television sets, home recorders, prerecorded 
magnetic tapes, microphones, speaker systems, 
turntables, phonograph records, etc. 

24. Communication Equipment (SIC 366) — 

Telephone and telegraph apparatus, radio and 
television transmitting, signaling, and detection 
equipment and apparatus, radar equipment, electronic 
sighting devices, atom smashers, etc. 
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26. Etoctrori's ComponMU and AccMsorits 
(SIC 367) * ^miconductors, computer logic 
modules, computer chips, solid state electronic 
devices, integrated circuits, electronic capacitators, 
transformers, connectors, cathode ray tubes, nuclear 
detectors, solar cells, solid state photovoltaic 
devices, etc. 

26. Other Eleetrlcel Machinery Equipment and 
Supplies (bahmce of SIC 36) - Household 
appliances, electric lighting and wiring equipment, 
and miscellaneous electrical machinery equipment 
and supplies. 

27. MistllM (SIC 376) - Including frames or 
structures, launching and handling support equipment 
and work on the missile system as a whole. Exclude 
electronic guidance control subassemblies a*^d radar 
which should be reported in product group 24. 
Exclude rocket motors which would be reported in 
product group 29. 

2S. Space Vehicles (SIC 376 part) - Include 
frames or structures, launching and handling support 
equipment and work on the space vehicle as a whole. 

29. Aircraft and Parts (SIC 372) - Piloted and 
unpiloted aircraft and parts of all types, including 
engines and auxiliary equipment such as landing gear, 
de-icing equipment, and other auxiliary equipment 
specifically adopted for aircraft. Exclude radar and 
radio equipment and electronic sighting devices which 
should be reported in product aroup 24. Exclude 
aeronautical instruments which should be reported in 
product group 32. 

30. Motor Vahicles and Equipment (SiC 371 ) - 

Applied research and development related to motor 
vehicles such as ambulances, fire engines, personnel 
carriers, amphibian motor vehicles, and truck and 
automobile trailers, and to motor vehicle equipment, 
etc.) 

31 . Other Tranaportation Equipment (baiance of 

SIC 37 except 3795) - Shipbuilding, brdtbuilding 
and repairing, railroad equipment, motorcycles, 
bicycles, and parts, etc. Exclude tanks and tank 
components which are in product 1 3. 

32. SclentifflG and IMeclianicai Measuring 
Inatrumenta (SiC 381, 382) - Engineering, 
laboratory, scientific, and research instruments, and 
associated equipment; auton?»tic controls for 
regulating residential and commercial environments 
and appliances; industrial instruments for 
measurement, display, and control of process 
variables; nonelectric fire detecting systems; 
totalizing fluid meters and counting devices; 
instruments for measuring and testing electricity and 
electrical signals. 



33. Optical, Surgicai, Photographic, Timing and 
Other Instruments (SIC 383-87) - Optical 
instruments and lenses; surgical and medical 
instruments and apparatus; dental equipment and 
supplies; ophthalmic goods including contact lenses; 
optical fire control equipment; photographic 
equipment and supplies including film and motion 
picture appartus; watches, clocks, clockwork 
operated devices and parts, appliance timers, 
chronometers. 



► Item 9 - Cost of Research end Deveiopment 
Performed Within the Company, by State — 

Report the cost of research and develo.-»ment for each 
state in which your company hjs reseau h and 
development lahoratories or facilities. It is not 
necessary to calculate separately individual 
assignments which may be made outside the home 
state of a particular research staff. As much as 1 0 
percent of the total may, if desired, be reported in line 
52 as "Not distributed by state." 



► Item 10 - Research and Deveiopment by 
Functional Category 



Energy Research and Deveiopment — Include all 
spending for research and development to increase 
eneray resources or capabilities, includino the 
development of energy equipment. If R&D spending is 
for joint or multiple purposes, estimate and report the 
portion of cost incurred due to the energy purpose. Do 
not include any of project cost if the Drimary purpose 
of the project is other than energy R&D. Energy R&D 
can include costs of R&D projects (both product and 
process) on exploration, extraction, transportation, 
processing, storage, generation (including 
conversion), distnbution, conservation, etc., of 
present, new, or improved forms of energy. Record 
energy R&D spending according to type or energy. 



► item 10B4 — Coal R&D Activities are to be Assigned 
into Subcategories. "Synthetic fuels" includes 
programs designed to convert coal io gaseous and 
liquid products. "Mining" is composed of programs 
for developing equipment and techniques to improve 
the productivity and recovery rates of coal mining. 



► Item 10C3 - "Conservation and utilization" 
includes R&D activities undertaken to reduce 
consumption either at the point of energy use or in the 
transmission, transportation, storage, and conversion 
of energy. Examples of such are research and 
development undertaken primarily to reduce fuel 
consumption in manufacturing, to improve the 
efficiency of transportation of energy products, or to 
produce an end product which is more efficient in 
energy consumption. 



► Item 10D — "All other energy" includes areas such 
as wind, waste, hydroelectric, etc. Also include in this 
category the development of energy equipment which 
cannot be readily classified in Items 1 0A to 1 0C. In a 
limited number of cases, the separation of joint 
(multiple) costs which is in the preceding paragraphs 
may not be feasible. In this circumstance, include here 
the total project cost if the primary purpose of a 
project is energy research and development. 



> Pollution Abatement Research and 

Deveiopment - Includes R&D spending for the 
pufpose of reducing or eliminating the emission of 
pollutants. "Pollution" refers to the emissions of 
pollutants to the outside of a firm's (or household's) 
property or activities; "abatement" includes 
prevention, treatment or recycling. Exclude 
spending to contribute to environmental aesthetics, 
to increase equipment durability in corrosive 
environments, to conserve energy (include as energy 
R&D above) and natural resources, or to increase 
employee comfort, safety, and health. 
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If the purpose of the R&D project is pollution 
abatement only, include the total expenditures on the 
R&D project in Item 10J and in the appropriate 
aubcategories. If the project has mixed purposes, 
estimate and report where possible only the portion of 
coats incurred due to the pollution abatement purpose. 
If a aeparation of joint costs cannot be made, then 
decide whether the R&D project is primarily (more than 
SO percent) for pollttion abatement. If so, then include 
the total cost of the project in Item 1 0J and in the 
appropriate subcategories. If the project is nut 
primarily for pollution abatement, then exclude all of 
the project cost. Exclude project costs if expected 
pollution abatement benefits are incidental. (Incidental 
benefits are those obtained at no extra cost.) 

► hMn 10F — Air —1. Automotive emissions includes 
all R&D efforts undertaken to reduce exhaust 
emissions from automobiles. 2. Electric power plant 
emissions includes efforts directed toward reducing 
airbome emissions from electric power plants. 3. "All 
other" includes efforts directed at removing sulfur 
oxide, nitrogen oxides and particulates, and other 
fossil-fuel pollutants from the atmosphere. 

► Itam 100 — Water — Includes R&D spending on 
water recirculation or thermal pollution abatement, etc. 

►Hmii IOH - Solid Waata - Includes R&D spending 
on waste compacting devices, etc. 

attain 101 — Othar — Includes R&D spending on 
pollution abatement from noise and radiation, etc. 

► Itamll " Product VarauaProcaaaAppiiad 
Raaaarch and Davatopmant — Allocate the total 
applied research and development dollar figures of 
Item 4B3 column 4, to either product or process 
research and development. Items 1 1 A and 1 1 B. 
Include in your allocation any company overhead 
associated with the applied research and 
development that was included in the dollar figures of 
Item 483. 

If you are unsure whether the research and 
development is for a process or a product, refer to the 
definitions for each item below. If the expenditures 
are unclassifiable as either product or process, enter 
the cost of such research in the unclassifiable 
category. Item 11 C. 

► Itam 11 A — Product Applied Raaaarcli and 
Davelopmant Costa — Costs for applied research 
and development oriented towards goods that have 
the potential for sale to the public or to other firms. 
R&D work should be classified as a cost for product 
research and development. If it clearly involves 
making a product feasible or is an integral part of 
product modification, rather than affecting the 
efficiency with which the product is made. 

► Itam 1 1 B — Procaaa Applied Raaaarch and 
Davalopniant Coata — Costs for applied research 
and development devoted to reducing costs, 
increasing production efficiency, or increasing output 
by improving the manufacturing process. 

► ham lie- Unciasatf labia Applied Raaaarch and 
Davelopmant CcMta — Applied research and 
development costs which cannot be classified as 

Broduct or process, based upon the above definitions, 
o not include in this item company overhead coata 
related to projects which can be classified into 



product or process research and development. These 
costs should be in Items 1 1 A and 1 1 B and NOT 
considered an unclassifiable expense for Item 11 C. 

► Itam 1 1D — Total - Add together the totals for 
Items 1 1 A through 1 1 C and enter amounta in the 
appropriate columns. 

► Itam 12 — Lang Varaue Short Term Raaaarch and 
Davalopniant Coata — Allocate the total R&D dollar 
figurea o^ Item 4C columns 2 and 4 ("FEDERAL" and 
"TOTAL"), based on the actual or estimated future 
life of each of your projecta in the R&D cycle, into 
three time period categories. A distinction should be 
made between continuing programs and specific pro 
lects. While programs in broadareas may continue for 
long periods of time, you are asked to treat in- 
dependently specific projects with separate budgets, 
definable goals, and project lives, except where pro 
jects are sequential, i.e., one depending on the other 
to reach a specified goal. Treat the sequence as a 
single project. 

► Itam 12A - Laaa Than or Equal to 2-Yaar Prefect 

Ufa — Include the current year's costs for all projects 
whose total life in the R&D cycle is expected to be less 
than or equal to 2 yeara from inception to completion 
or termination. Completion refers to the R&D phase 
only. At the tinfie productk)n planning, design, and 
engineering begin, research and development is 
usually over. 

► Item 12B - 2- to 5-yoar Prefect Ufa - Includes the 
current year cost of all projects whose total life in the 
R&D cycle has been or is expected to be more than 2 
years but less than or equal to 5 years. 

► Item 12C - More than 5-Yaar Pri^oct life - 

Include the current year cost of all projects whose 
total life in the R&D cycle has been or is expected to 
be more than 5 years. 

Company overhead or other costs included in Item 4C 
should be allocated to Items 1 2A, 1 2B, or 1 2C. The 
sum of 1 2A, 1 2B, and 1 20 should be equal to Item 

40. 

h Section III - RESEARCH AND DEVELOPMENT 
PERFORMED OUTSIDE THE COMPANY - (R&D 
not Includod In Item 4). 

► Item 13 — Total Comfieny Funde Spent for 
Reeaarch and Davelopmant ActtvMae Parformad 
OutaMe the Company Within the United Statae - 

Includes payments for research and development ac- 
tivities in the form of contracts, grants, fellowships, 
etc., made to other industrial firms, commercial 
laboratories, consultants, educational institutions, 
hospitals, research institutions, etc. (Please exclude 
subcontracting of R&D contracts received from the 
Federal Government or other companies.) 

► Itam 1 4 — Total Company Funde Spent for 
Reeaarch and Davalopmont ActMtiae 
Performed by Foreign SubeMlarlee OuteMe the 
Unltad Statae — Report the amount of research 
and development financed by the U.S. parent or its 
foreign subsidiaries and performed by company 
R&D laboratories, branch plants, divisions, etc., or 
by other organizations, located outside the United 
States. This item excludes R&D uctivities performed 
by foreign subsidiaries which were financed by 
foreign governments or other outside orfianizations. 

NOTE — Foreign subsidiaries are those outside the 
50 States or the District of Columbia. 
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U.S. DEPARTMENT Of COMMERCE 
iUREAU OF THE CENSUS 

COLLECTING AND COMPIuNQ AGENT FOU 
THE NATIONAL SCIENCE FOUNDATION 
WASHINGTON. D C 20233 



INSTRUCTIONS FOR SURVEY OF INDUSTRIAL RESEARCH 
AND DEVELOPMENT DURING 1984 



Outline of instructions 



QENERAL 



Pago 



Information about reporting 1 

Con.panies reporting in survey for the first time 1 

Preposted figures 2 

Revision of figures 2 

Coverage — reported unit, period 2 

SMtion I - QENEIUL COMPANY DATA 2 

Item 2 — Sales and Employment for Company 2 

DEFINITION OF RESEARCH AND DEVELOPMENT 2 

SMtlon II - RESEARCH AND DEVELOPMENT PERFORMED WITHIN 

THE COMPANY IN THE CNITED STATES 3 

Item 4 — Number of Research ond Development Scientists and Engineers 3 

Cost or Receipts for Research and Development Performed Within the Company by Major Type and 
Source of Funds 3 

Item 5 — Basic, lApplied, and Development 4 

Item 5 — Column 2, Federal 4 

Item 5 — Column 3, Company and Other, Except Federal 4 

Item 5C - Funds Budgeted for 1985 4 

Item 6 — Cost of Research and Development by Functional Category 4 

SMtlon III - REPORTING OF RESEARCH AND DEVELOPMENT PERFORMED OUTSIDE 

OF COMPANYWITH COMPANY FUNDS 4 

Item 7 — Total Company Funds Spent for Research anc^ Development Activties Performed by 

Foreign Affiliates Outside the United States 4 



GENERAL 



I — Reporting on this form 
may require using informed estimates in answering 
aome of the questions. These estimates are 
satisfactory if they are sufficient to develop both 
meanirtgful totals and, especially, measures of change 
from year to year. Direct any questions regarding this 
form to the Bureau of the Census, ATTN: Industry 
Division, Washington, D.C. 20233, or call (301) 
763-5598. 



I In Survey for the First 
TliM - Companies which did not report in the 1 983 
aurvey are aslced to provide figures for both 1 983 and 
1 984. If the company had no expenditures for research 
and development, complete only Item 2. Enter "No 
R&D" in the space for remarks on page 2 of the form, 
aign, and return the form. 

FIgimsforEarllsrYMrsars Prspostsd on the 

Form — If your company reported for 1 983, entries 
from that form have been w ^pied un the present form. 



Ploaao daa c rlbs In tho "Romarks" soctkm (page 2 
of tnm form) the rassons for any substantial 
kaora as s s or ds ci as s as In ths 1SS4 figuroa awtarad 
on thia farm whan oomfMrad to oprtoapomNno 
1 8S3 flguraa. Examples of such reasons are new 
government contracts, acquisitiona, and divestitures 
revised accounting method, etc. If you acquired or 
disposed of s unit perfctning en important amount of 
research and development during the 2-year period, 
please identify the unit in remarks, and give the total 
amount of research and developm^^nt accounted for by 
such unit. 



Ravlalon of Earlier Year Flguraa - Tfie 1 983 figurea 
should be revised if necessary to assure oompsrsbility 
with 1 984 dsta. Please explsin in remarks, any 
significsnt chsnge msde in the 1 983 figures, lif your 
compsny did not report for 1 983, or if no entries have 
been entered in the 1 983 column, fill in the figurea for 
both years. 
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MMIIIAL-ContliiMd 

Rtport for Your tMHtm C ow yw y — Research snd 
dtvoiopmtm (R&D) activittot for your entire domestic 
opmMr^ •houM be reported, induding all subeidiariee, 
divieione» ate* 

Mod Coeerad by Report - The figures reported 
should cover the celerKler yeer if poesiUe. Rscel year 
date, however, ere eccepteUe for all hems except 
amploymem, provided your fiecel year erKis between 
Saptem b of end March. Pleeee report employment 
flguree (Item 2B and hern 4) for tfie specific period 
identified in eech of the iteme mentioned. 

O eo p aphle Areo Covered - The data relate to 
bueiness firms which operete one or more 
esteblishments in one or more of the 50 States or the 
District of Columbia. 

^ Seotlon I - QENERAL COMPANY DATA 

k Horn 1- Nemo end Addroee of Company 

^ Hem 2 -MeeoMlEmploymeiit for Company 

ltem2A — NolSeleo - Report the net sales and 
receipts of this compeny and its subsidiaries to 
customere outeide the compeny. (Exclude domestic 
intre-compeny trensf ere and aaiea by foreign 
subsidiariee; Include, however, trensf ere to such 
foreign subeidiariee as well is export sales to foreign 
companiee.) The reporter rfgures should represent 
value f .o.b. plent after discounts and allowances and 
should exclude freight charges end excise taxes. 

Item 21 - Employmont- Report the number of 
parsons employed at the company in all activities in the 
50 Stetes or the District of Cdumbio during the pay 
period which Includea March 1 2 of 1 983 and 1 984. 
Thie figure would be the same as that shown by the 
company In Item 1 4 of Treasury Form 94^ . if the 
compeny filed one Fonm 941 for the entire cori^ cny. 

^ Item 3 - RESEARCH AND DEVELOPMENT 
EXPENDITURES 

Definitio n of R e ee e rc h end Development - 

Research and development includes basic and applied 
reeeerch In the sciences end In engineering, and design 
arKl development of prototype products and processes. 
For the purposes of this questionnaire, research and 
development includaa activities corHed on by persons 
trelned, either formally or by experience, in the physical 
sciences including releted engineering, and the 
biological eciencea including medicine but excluding 
paychology, if the purpoae of such activity Is to do one 
or more of the foUowIng things: 

1 . Pursue a planned search for new icnowledge, 
whether or not the search has reference to a specific 
appllcetlon. 

2. Apply existing Icnowledge to problems involved in 
the creetlon of e new product or process, including 
woric required to evaluate possible uses. 

3. Apply existing knowledge to problems involved in 
the improvement of e present product or process. 



Research end development includes the activities 
rieacribed above whether essigned to separate research 
end development orgenizational units of the company 
or carried on by company laboratories and technical 
groups not part of an R&D organization. The reporting 
of ectivltiea of such latter groups may require the use of 
eatimatee for some of the questions. 



AothrMoe to be Excluded l->om Reeeerch end 
Develop m ent — Reseerch and development for 
purposee of this survey excludes capital expenditures, 
routine product testing, research In the social sciences 
or psychology, or other nontechnological activities or 
technlcel services. Pleese exclude geological and 
geophyaical exploration activities; Include, however, 
the reseerch end development conducted in support of 
such activities, such as the development or 
Improvement of techniques and processes. 



More specifically, exclude fronri research and 
developTient such nontechnological activities as 
market research, including statistical surveys, market 
development, economic rt^search, and legal work in 
connection with patent applications and litigation, snd 
the ssle of licensing of patents. 



Also exclude from research and development such 
technical services as: quality and quantity control 
tests and analyses; troubleshooting in connection with 
breekdowns in full-scele production, including related 
enalytical work; technical plant sanitation control; work 
required for minor adaptations of a specific product to 
meet the requirements of a specific customer, including 
instellation and servicing in e customer's plant; 
engineering end other technical services furnished in 
accordance with agreements to licensees outside the 
company; aid furnished by the R&D organization to 
manufacturing divisions to enable them to operate in 
eccordance with previously determined formulas, 
stendard practice instructions, or finished product 
specifications; aid furnished to develop advertising 
programs and to promote or demonstrate new products 
or processes, including the cost of material furnished 
for trial or demonstration; assistance in preparation of 
speeches and publications for persons not engaged in 
research and development; and experimental work 
performed at the request of the patent division to 
provide information needed during the prosecution of a 
patent litigation. 



^Section II - RESEARCH AND DEVELOPMENT 
PERFORMED WITHIN THE COMPANY IN THE 
UNITED STATES 



^ Item 4 — Reeoeroh and Devolopmont Sciontlete 
end Englneere — Scientists and engineers for this 
survey ere defined as all persons engaged in scientific 
or engineering work at a level which requires a 
knowledge of physical or life sciences or engineering or 
mathematics, equivalent at least to that acquired 
through completion of a four-year college course with a 
major in these fields, regardless of whether they held e 
college degree in the field. 
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k ltMn4 — R MM r o h nd Ptvloptnut tclntlf ihI 
EnakMMn — CiintlfiiMii 

The figure on R&D scientists end engineers will be 
obtsined primsrily from two sourcas: 

1 . Records on the number of scientists and engineers 
assigned to research and development. This source is 
satisfactory as long as the scientists and engineers of 
the unit are assigned to research and development on a 
full-time basis (i.e., no more than 5 percent of their 
time is spent on nonresearch and development). For 
example, for company laboratories performing only 
research and development, report the number of 
scientists and engineers on the rolls in January. For 
other units, use source 2. 

2. Figures on the proportion of total work time of 
scientists and engineers that is devoted to research and 
development. For example, if the engineering 
department of a manufacturing plant had 60 scientists 
and engineers in January 1 984 and one-fourth of the 
scientists' and engineers' time durina that month was 
charged to R&D projects, the figure tor the number of 
R&D scientists and engineers included for that unit 
would be 1 5. 

Separate figures are requested on the number of 
scientists and engineers working on Federal and 
company and other R&D projects. Where R&D work for 
the Government and for m company is performed by 
the same group of scientists and engineers, distribute 
the total number of such scientists and engineers 
according to the program. Federal or company, for 
which the R&D work was performed. 

^ hem S — Cot or W e c al| Ha for Ba— rch •nd 
Davolopmont Porformod Within tho Compony by 
Mijor typo and Souroo of Fimda — Include all costs 
incurred to support research and development 
including depreciation and overhead but excluding 
capital expenditures. If you perform research and 
development for others on contract, include the total 
charged for the work performed, including profit. 

The relevant costs usually include but are not limited to 
the elements listed below: 

1 . Wages, salaries, and related costs. Materials and 
aupplies consumed (or purchased, if consumption 
figures are not available); costs of computer software 
used in activities; utilities, such as telephone, telex, 
electricity, water, gas, and fuel; books and periodicals; 
travel ana entertainment costs end professional dues. 

2. Property texes and other taxes (excep\income 
taxes) incurred on account of the R&D organization or 
the facilities which the R&D organization uses; 
insurance expense; maintenance and repair, including 
the hnaintenance of buildings and grounds; depreciation 
on buildings, equipment, and vehicles; and rentals, if 
any facilities are leased. 

3. Company overhead. Estimate a fair share of the 
cost of any functions which support activities. The 
besis and method of estimating overhead coats will 
depend upon company practice. Be sure that all 
companies include an allowance for overtiead. Items 
normally covered in overhead include the following: 
Personnel; accounting; procurement and inventory, 
including purchasing, storage, transportatiorv control. 
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and of materials and supplies; other sorvicea, including 
legal, public reletions, duplicating, maintenance of 
motor vehicles, stenographic service, aelarios and 
related costs of research executives not on the payroll 
of the research and development organization. 

Include in R&D expenditures the full coat of all reaearch 
and development performed; do not not your R&D 
expenditures by the anrKXjnt of roysltioa received from 
eltner rK)n-company orgsnizatlona or company units, or 
the credits received for R&D work charged or "aold" to 
other units of reporting company orto outside 
organizations. 



Typoa off Exponaa to be Exeludod From The Coet of 
Reaoorch and Dovolopinoiit Porformed WMiln Tho 
Company — Exclude capital expenditures, royaSties 
paid, patent expense, income texes, or interest; the 
cost of researcn and dovelopment performed for the 
company by noncompany R&D organizattons of any 
kind; and income from sale of products manufactured 
in the R&D organization if these were soM to bonafido 
customera. Also exclude the portion of compariy-held 
R&D contracta whteh were subcontracted to R&D 
organizatk)ns outside the reporting tompany. (All work 
that was done for ydUr laboratorios and other technical 
unite by noncompany organizativons whteh are not R&D 
organizations — for exemple, model constructkm by a 
rtorKompany model shop — is to be considered aa a 
purcheae of equipment, material, or auppliea for the 
company reseerch organizatkm rather than as 
subcontracted reseerch and development.) Exclude 
fellowships, grants, snd gifts to promote reaearch and 
development or the study of science and engineering. 



Methods of Eetimetlfio B oe eor ch end Dovelopnioiit 
ExpondKuree by Typo - (Bssic, Applied, end 
Development) — If your company does not keep 
records that meet or can be albcated to theae specific 
categories, estimste by: 

1 . Isolating the proioota that clearly fall in the 
development category. If your compeny febricatea 
products, such development activity will include the 
design, construction, end testing of prototypes end 
models. Some defense contracts typically call for 
several teat models. If your company'a research and 
development frequently involves the development of e 
"process" as in chsmicals and petroleum, such 
development activity would include operations beyond 
the bench scsle, primarily the design and operations of 
pilot pisnts or semiworks. 



2. Isolating the organizational unite which have R&D 
activities that can be readily claaaified. 

3. Distributina the belonco on the baaia of a review of 
individual protects or on the basis of other ^ u' naries 
of the work, f^ease uae the definitions for besic, 
applied, and development, as given below. 



Item 8A — Beeic Re e earch - Inckjde the cost of 
research projecta which represent orlglnsi Investigation 
for the sdvsncement of scientific knowledge snd 
wNch do not have specific commsrcial objectives, 
althouah they may be in the fielda of present or 
potential intereat to the reporting company. 



301 



tom BI1 - Appltod RMMreh - Include the cost of 
reseerch protects which represent investigstion 
directed to discovery of new scientific knowledge end 
which heve specific comnnerciel objectives with 
respect to either products or processes. Note thet the 
chief difference between this definition of epplied 
reseerch end the definition of besic res^rch is in terms 
Qf the objectives of the reporting compeny . 

Hem BI2 - Peveloptnfnt - Include the cost of 
projects which represent technicsl ectivity concerned 
vam nonroutine problems encountered in trensloting 
reseerch findings or other generel scientific knowleage 
into products or processes. Exclude routine technicsl 
services to customers or other items excluded from the 
definition of totel reseerch end development in Section I 
sbove. 

TypM of ActlvHy InchidMl In Developinent - 
Include the design snd operotion of pilot plents or 
semiworlcs pisnts ss long es the principefpurposes sre 
to obtsin experience end to compile engineering end 
other dsts to be used in evelueting hypotheses, in 
writing product formules, or in esteblishing finished 
product specificetions, in designing speciel equipment 
end stnjctures reouired by e process, end in prepering 
operetina instructions or menuels. Also include the 
engineering sctivity required to edvsnce the design of a 
product or e process to the point where it meets 
specific furKtionel and economic requirements and can 
be turned over to manufacturing units; and further 
improvements on the products or processes, include 
the design, construction, end testing of preproduction 
prototypee end nruKiele and ''engineering follow- 
through'' in the earty production phase; the 
development of designs for special manufacturing 
equipment end tools; thepreperetion of reports, 
drawings, formulas, specificatione, stsndard practice 
instructions or operating manuals, and other media for 
transmitting to operating units information obtained 
from the ebove activities. 

Types of Activity ExciPNied from Devetopment - 

Exclude toolmalcing and tool tryout; production of 
deteited construction drawings and manufacturing 
blueprints; woric to develop maricets; preproduction 
planning; woric to smooth the production process. 

Source of Funde - Federal and Company 

DeflnMoffie of "Fedorei'' md of "Compeny end 
Other" 

Item 6« Column 2 f€ *^fi0. - i .-^lude the cost of 
woric done on Feder ' ^^.v f ^ Vor subcontracts, 
and the R&D portiorr jf prcr: ifcma? t contracts and 
subcontracts durin^^ tho yo^r. 

Do not include here, e(f,ev. n in the report, 
research and devr lopme n ..^ntracts and the portions 
of procurement : -^ntra-^t;^ chat ycu subcontracted to 
other organizations Tc do so would cause (Juplication 
in the statistical toltiis derived from these forms, which 
report woric sctually performed. 

Item 6« Column 3 — Compeny end Other — Include 
the cost of all company-sponsored research and 
development performed within the company as well 
as the research and development your company 
performed under contract from non-Federal sources. 
Exclude the research and development that was 
sponsored by your company but performed outside the 
company. 

Item BE — Report the expected or estimated cost of 
cciiipany-sponsored research and development that 
will be performed within the company within the 50 
States and the District of Columbia during 1 985. 
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Item 8 - Research end Development by Funetkmal 
Category 

Itome 6A to 6E Energy Reeeiirch end Development 

— Include all spending for research and development to 
increase energy resources or capabilities, including the 
development of energy equipment. If R&D spending is for 
joint or multiple purposes, estimste and report the portion 
of coet incurred for the energy purpose. Do not include 
sny of the project costs if the primery purpose of the pro- 
ject is other then energy R&D. Energy R&D can include 
costs of R&D projects (both product and process) on ex- 
ploration, extrection, trensportation, processing, storage, 
generation (including conversion), distribution, conserve- 
tir^n, etc., of present, new, or improved forms of energy. 
Record energy R&D spending according to ty|M of energy. 

Item •€ - "Coneervetlon end Utilintlon" includes 
R&D activities undertalcen to reduce consumption either 
St ths point of energy use or in the transmission, transpor- 
tation, storage, ancf conversion of energy. Examples of 
such are research and development undertalcen primarily 
to reduce fuel consumption in manufacturing, to improve 
the efficiency of transportation of energy products, or to 
produce an end product which is more efficient in energy 
consumption. 

Item 6D — "All Other Energy" includes areas such as 
wind, waste, hydroelectric, etc. Also include in this 
cotegory the development of energy equipment which 
cennot be reedily classified in Items 6A to 6C. In a limited 
number of cases, the separation of joint (multiple) costs 
by type of energy may not be feasible. In this circum- 
stancs, include nere the total project cost if the primery 
pur|K)se of a project is energy research and development. 

Item 6F - Pollution Abatement Reeeerch end 
Development — Include R&D spending for the purpose 
of reducina or eliminating the emission of pollutants. 
"Pollution^' refers to the emission of pollutants to the out- 
side of a firm's (or household 's) property or activities; 
"abatement" includes prevention, treatment or recycling. 
Exclude spending to contribute to environmental 
aesthetics, to increase equipment durability in corrosive 
environments, to conserve energy (include as energy 
research and development in Item 6C) and natural 
resources, or to increase employee comfort, safety, and 
health. 

If the purpose of the R&D project is pollution abatement 
only, include the total expenclitures on the R&D project. If 
the project has mixed purposes, estimate and report 
where possible only the portion of costs incurred for the 
pollution abatement purpose. If a separation of joint costs 
cannot be made, then decide whether the R&D project is 
primarily (more than 50 percent) for pollution abatement. 
If so, then include the total cost of the project. If the pro- 
ject le not primarily for pollution abatement, then exclude 
all of the project cost. Exclude project costs if expected 
pollution abatement benefits are incidental. (Incidental 
benefits are those obtained at no extra cost.) 

Item 7 — Totel Compeny Funde Spent for Reeeerch 
end Development Actlvltlee Performed by Foreign 
Sublelerlee Outelde the United Stetee - Report the 
amount of research and development that was performed 
in company R&D laboratories, branch plants, and divi- 
sions located outside the United States and was financed 
by the U.S. parent or He foreign eubeldlerlee; exclude 
the R&D activities performed in foreign subsidiaries that 
were financed by foreign governments or ot.ier outside 
organizations. NOTE: Foreign subsidiaries are those out- 
side the 50 States or the District of Columbia. 

Additional forms — Photocopies of this form are accep- 
table. If you require additionef copies of the fbim, write to 
the Census Bureau, 1 201 East Tenth Street, Jefferson- 
ville, Indiana 47132. 
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u « oc?AjrrMCNT of commi rce 

KIMAU or TfC CfNM 

coiiiCTMO AND coMPuia MINT ron 

THC IMTIOMAL SOiNCI fOUNOATtON 

tUmV OF INDUtTIIIAL REUARCH 
AND DiVllONIkEirr OUMNO 1M4 



^ hMn 1 - NAMI ANO ADOMM OF COMrANV (Ph— eorr^t tny 
9mr in nam* and «cMr«M. tncMmg ZIP cod*) 



1101 MmM 



Nam* of parson who tupplMlMatfM* 



MOTI: Data tuppdad m itams 2A and 2B 
and in itam 5C, cohjmn* 2 and 4, for 1 9M on 
thii form. wiH aatiify tha m niatary 
raporting raqmramant of Cansui Form MA- 
121 (mla 13, US Coda) Atthouoh you ara 
not raquirad to eomplata tha otnar itams, 
your cooparatwn on thaa* vofcrntary itamt it 
aiiwitial to maka tha raaulu of this aurvay 
comprahannva, accurata, and hmaly 



OMBNo 3t4S-0027 Approval E«p»a* July 31 , IH? 



WOIKB - Your raport to tha Canaua Buraau n Hi if l di mi al by la^ (mla 1 3, U S Cod*) It may b* Man only by iwom 
Canau* ampteyaaa md may b* uaad only for ttatiatical purpo**t Th* law alto providai that copl*i r*tainad in your fiiat ara 



Group 


Survty 


4 


4M1 



YOUR FILE COPY 



OINIRAL IN8TIIUCTION8 



* Ptaaaa eomplata this form and ratum within 60 dayt in tha anvatopa 
providad Ratam tha fiia copy for your racords THIS REPORT SHOULD 
COVER YOUR ENTIRE COMPANY, INCLUDING AU SUBSIDIARIES 
AND AFFILIATES. UNLESS OTHERWISE DESIGNATED 



a Entar "Nona"whar«appropriataratharthanlaivinoablankapaoa 

n£ASCtt£ADaiCL08eDINSTmKrK)NSKFOnECOMn£TmTmfOIWI 



a RaaaonaWy «ccurata asttmatat ara acoaptabia 

• Ftourat for 1983 ara thosarapodod by your company last yaar Th* 

1 083 figurat should b* raviaad, if naoassary. to ba comP*rab4a with 

1984 data 

a Eaplam in "Ramarfcs" on tha back paga w^Y aubstantial incraaaaa or 
dtcraaaasin 1 984 figurat ovar 1983 (a 0" nawgovammantcofv 
tracta. acguiaitiona, marQara. divaatituras ate ) 
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national survey off academic researcli instruments 
and instrumentation needs 



purpose and 
background 

The objective of this survey is to obtain 
nationally representative information on 
research equipment in higher education 
institutions. The survey produces reliable 
quantitative indicators of the current 
status and h-ends in the need, stock, 
cost and utilization of academic re- 
search instruments, as well as data on 
the status of their condition and degree 
of obsolescence. 

survey instrument 

Two survey instruments are utilized 
for data collection: A Departmental 
Questionnaire collects generalized in- 
formation from chairpersons on the 
research-related characteristics and 
equipment priorities of their organiza- 
tions (i.e., research budgets, number of 
researchers, maintenance expendi- 
tures, primary research equipmen^ items 
needed, etc.); an Instrument Data Sheet 
completed by individual investigators, 
cdlects data on the status, cost, condition, 
and utilization of particular equipment 
items in the investigator's charge. 

survey design 

The study is based on a stratified 
probability sample survey of 55 univer- 
sities selected from a universe of approx- 



imately 160 of the largest academic 
perfonners of research and development. 
The most recent 1985-86 survey collects 
information on the characteristics of 
equipment costing between $10,000 and 
$1,000,000 that has been added to the 
inventory since the 1982-83 academic 
year. 

The survey is conducted in two phases: 
In the first phase, data are collected from 
a subsample of departments in the 
computer and physical sciences and 
engineering. In the second phase, data 
are gathered from a subsample of de- 
partments in the biological, agricultural, 
and environmental sciences. In addition, 
as part of the second phase, data on 
biomedical science research equipment 
located in medical schools are collected. 
These latter data are of particular interest 
to the National Institutes of Health (NIH), 
a co-sponsor of this project. 

data availability 

The 1985-«6 survey is designed to 
update the baseline instrumentation 
study which was conducted for the 
1982-83 academic year. The format, 
design, and information content of both 
surveys are essentially the same. 

data access 

Microdata from this survey are not 
available in the form of public-use tapes 



or diskettes due to the confidentiality 
of institutioiuil, departmental, and in- 
vestigator data. Information is available 
only in the form of analytical reports 
that contain summary tabulations of 
survey data. 

The analytical report and statistical 
tables for the first phase of the 1985-86 
instrumentation survey are scheduled 
to become available in summer 1987; a 

inprehensive analytical report and 
statistical tables covering all science/ 
engineering fields surveyed in both 
phases of the project are anticipated in 
summer 1988. 

The 1982-83 baseline survey results 
are available, upon request from Mrs. 
Elizabeth Michael, Office of Division 
Director, Division of Science Resources 
Studies, in the published report. Academic 
Research Equipment in Selected SciencelEngi- 
neering Fields, 1982-83, National Science 
Foundation, 1985. Inquiries ohould be 
directed to: 

Mr. James B. Hoehn 
Division of Science Resources 

Studies 
Universities and Colleges 

Studies Croup 
National Science Foundation 
1800 G Sfreet, N.W., Rm. L602 
Washington, D.C. 20550 
(202) 634''4673 
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Form 
Number: 



0MB No. S14S-0067 
Expiration D»U 3/38/89 



NATIONAL SURVEY OF ACADEMIC RESEARCH 
INSTRUMENTS AND INSTRUMENTATION NEEDS II 



NATIONAL SCIENCE FOUNDATION 



DEPARTMENT/FACILITY QUESTIONNAIRE 



THIS REPORT IS AUTHORIZED BY LAW (P.L. 96-44). WHILE YOU ARE 
NOT REQUIRED TO RESPOND. YOUR COOPERATION IS NEEDED TO 
MAKE THE RESULTS OF THIS SURVEY COMPREHENSIVE, 
ACCURATE. AND TIMELY. INFORMATION GATHERED IN THIS 
SURVEY WILL BE USED ONLY FOR DEVELOPING STATISTICAL 
SUMMARIES. INDIVIDUAL PERSONS. INSTITUTIONS, AND 

DEPARTMENTS WILL NOT BE IDENTIFIED IN PUBLISHED 
SUMMARIES OF THE DATA. 
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BACKGROUND AND INSTRUCTIONS 



There is widespread concern about whether academic research scientists and 
engineers have sulTicient access to the kinds of equipment needed to permit continuing 
research at the frontier of scientific knowledge. To help the National Science Foundation 
and other Federal agencies set appropriate equipment funding levels and priorities, this 
congressionally-mandaied survey is intended to update findings for a similar study 
undertaken in 1982-83 and to document trends in (a) the amount, cost, and condition of 
the scientific research equipment currently available in the nation's principal research 
universities, and (b) the nature and extent of the need for upgraded or expanded 
equipment *n the major fields of science and engineering. 

The update survey is being conducted in two phases. The current phase (Phase I) 

deals with research equipment in the physical sciences, engineering, and computer 

sciences. Next year. Phase II will be concerned with the agricultural, biological, and 
en\ ironmental sciences. 



This Department Questionnaire seeks a broad overview of equipment-related 
expenditures and needs in this department (or nondcparimcnial research facility). Items 
1-10 (Pans A and B) are faetua! in nature and may be delegated to any person or persons 
who can provide the requested data. In these sections, informed estimates arc acceptable 
whenever precise information is not available from annual reports or other data sources. 
Items 11-16 (Part C) call for judgmental assessments about equipment-related research 
needs and priorities of the department (or facility) as a whole and should be answered by 
the department chairperson (or facility director) or by a designee who is in a position to 
make such judgments. We urge that particular attention be given to Item 15, which asks 
for this department's (or facility's) recommendations about needed changes in equipment 
funding polioies and procedures. 

This form should be returned to your institution's study coordinator. Your 
cooperation in returning the survey form promptly is very important. 
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PART A. DESCRIPTIVE INFORMATION 



1. Institution name. 



2. Department (or nondepartmenial research facility) name: 



3. This is: (CHECK ONE) 

IJ 1 An academic department (CONTINUE WITH ITEM 4) 
U 2 A nondepartmental research facility (SKIP TO ITEM 7) 

4. Number of doctoral degrees awarded in the 1984-85 academic year to students in this 
department: 



5. Number of full-time facu'ty members in this department: 



6. Number of full-time faculty members in this department who are participating in 
ongoing research projects: 



PART B. RESEARCH-RELATED FUNDING AND EXPENDITURES 



Department (or facility) expenditures for scientific research equipment during the 
institution's 1985 fiscal year. 

S FY 1985 expenditures for scientific research equipment 



NOTE: SCIENTIFIC EQUIPMENT IS ANY ITEM (OR INTERRELATED 
COLLECTION OF ITEMS COMPRISING A SYSTEM) OF NONEXPENDABLE 
TANGIBLE PROPERTY OR SOFTWARE, HAVING A USEFUL LIFE OF MORE 
THAN TWO YEARS AND AN ACQUISITION COST OF S500 OR MORE, WHICH IS 
USED WHOLLY OR IN PART FOR RESEARCH. INCLUDE ALL SCIENTIFIC 
RESEARCH EQUIPMENT ACQUIRED FROM ALL SOURCES - FEDERAL STATE 
INSTITUTIONAL, INDUSTRIAL, ETC. 



er|c 3(jy 



8. Please provide an approximate breakdown by source of funds for this department's 
(or facility's) FY 1985 expenditures for scientific research equipment. (NOTE: 
ENTRIES SHOULD SUM TO 100 PERCENT; ESTIMATES ARE ACCEPTABLE.] 



Source of funds 


Percent of FY 1985 expenditures 
for scientific research equipment 


a. 


Federal Government 




% 


b. 


Internal institution funds 




% 


c. 


State equipment or capital 
development appropriations 




% 


d. 


Private nonprofit foundations/ 
organizations 




% 


c. 


Business or industry 




% 


f. 


Other rSPECIFY) 




% 




TOTAL, ALL FUNDING SOURCES 


too 


% 



9. FY 1985 expenditures for purchase of research-related computer services at: 

$ Institution computing facilities 

$ Other computing facilities 



10. FY 1985 expenditures for maintenance and repair of all scientific research equipment 
in this department (or facility): 

5 Service contracts or field service for maintenance and repair of 

individual instruments 

5 Salaries of institution maintenance/repair personnel (pro-rate if 

personnel do not work full-time in thji department/facility or on 
servicing of research equipment^ 

$ Other direct costs of supplies, equipment and facilities for servicing 

of research instruments in this department/facility 

S ^ Total 
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PART C ADEQUACY OF AND NEED FOR SCIENTIFIC RESEARCH EQUIPMENT 



IK Are the instrumentation support services (e.g., machine shop, electronics shops) at this 
department or facility: (CHECK ONE) 

U 1 Excellent 

U 2 Adequate 

U 3 Insufficient 

U 4 Nonexistent 

12. In terms of its capability to enable faculty investigators to pursue their major 
research interests, is the research equipment in this department (or facility) generally: 

\_\ I Excellent 

IJ 2 Adequate 

IJ 3 Insufficient 

13. If greater Federal funding of research equipment were possible, in which single area 
would increased investment be most beneficial to investig'^'ors in this 
department/facility? (CHECK ONE) 

|_| 1 Large scale regional and national instrumentation facilities 

I J 2 Major shared access instrument systems ($50,000-$ 1, 000,000) not presently 
available to department/facility members 

|_| 3 Upgrading/expansion of equipment in $IO,000-$50,000 range 

|_| 4 General enhancement of equipment and supplies in labels of individual P.I.*s 
(items generally below $10,000) 

IJ 5 Other (SPECIFY) 



14. What three items of research equipment in the $10,000-51,000,000 cost range are the 
topmost priorities at this time in this department/facility? (Please list in priority 
order beginning with priority no. I.) 

Item description Approximate cost 

1. 

2. 

3. 



15. How could current Federal equipment funding policies and/or procedures be modified 
to better meet the research needs of researchers in this department/facility? 
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16. Please note in the space below: (a) any additional information needed to describe the 
research equipment and equipment-related needs in this department/facility, or (b) 
any suggestions to improve this survey questionnaire. 



17. Person who prepared this submission: 



NAME AND TITLE AREA CODE - EXCH - NO - EXT 

18. How many person-hours were required to complete this form? 



HOURS MINUTES 
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0MB No. 3148-0067 
Expirition Dfttt 3/3t/80 



NATIONAL SURVEY OF ACADEMIC RESEARCH INSTRUMENTS AND 
INSTRUMENTATION N^EDS II 

NATIONAL SCIENCE FOUNDATION 
INSTRUMENT DATA SHEET 



This d»lft ahMt i« ptrt of ^. mftjor nfttional MMMOitnt of Ui« 
CDadllion of acidtmic rtMuch iiutruiiMBtation. Th« data ahMt 
coacMM a paiticular iottrunMiit ttlocttd from univanity cantral 
bmalonr racorda u part of a national aampU of raacareh 
iaatniiiiants in your fitld. Tha aamplad itam ia daacribad balow. 

Wa aalc that tha raquaatad information ba obtainad from tha raaaareh 
isvaatiffator or paraon(i) who ia moat Imowladfaabla about tha 
Uitory and currant atatua of thia ^natrumant. W^ara axaet coat (or 
othar) data art not availabla, aatimatat art accaptabla. Your 
aatimataa will ba battar than oura. 



Thia atudy ia authoriaad by law (P.L. 06-44). Whila you ara not 
raquirad to raapond, your cooparation ia naadad to malca tha raaulta 
of thia aurvay comprahanalva, aecurata, and timaly. Information 
C^tharad in thia aurvay will ba uaad only for davalopinf atatiatical 
aummariaa. Individual paraona, inatitutlona, and dapartmanta will 
not ba idantifiad in publiahad aununariaa of tha data. 

Your cooparation in ratuminf tha aurvay form promptly ia vary 
important. Plaaaa dlract any quaationa about thia form to your 
univaraity atudy coordinator. 



DEFINITION OF KEY TERMS 



DfSTRUMENl PURCHASfi PRICE (initial valua) 

Tha original prica ci' tha inatrumant (or :t9 componanta. if built 
loeailv^ at tim« of oririnml purchaaa from tha manufaeturtr Do not 
includa coat of aaparataly purchaaad accaaaoriaa; do not aubtract any 
diacount (a.(., for traoa-in) which may hava baan racatvad. Plaaaa 
aatimata if original racorda ara not availabla. 

YEAR OF PURCHASE 

Tha calandar yaar whan thia inatrumant (or ita principal 
eomponanta) waa originally purchaaad from tha manufaetura^. 



DEDICATED ACCESSORIES 

Saparataly acquirad "add-ona" to or eomponanta of tha 
inatrumantation ayatam of which tha inatrumant daacribad balow ia 
tha principal alamant. Thia includaa accaaaoriaa that ara praaantly 
dadicatad aolaly for uaa with tha rafarancad inatrumant but ara not 
includad in ita purchaaa coat (in itam balow). Examplaa: apaciman 
praparation and photographic accaaaoriaa for a particular alactron 
microacopa; oacilloacopa, microprocaaaor, HPLC, or data ayatam 
accaaaoriaa for a particular apactromatar; kay an;ry, diac driva, 
printar or plottar accaaaoriaa for a particular microcomputar. 



INSTRUMENT DATA: PLEASE REVIEW AND CORRECT AS NEEDED 



A. SURVEY FORM NUMBER: CORRECTIONS 

B. Dapartmant or Facility: 

C. Inatrumant: 



D. Cantral Racorda ID: 



E. Location: 



F. Yaar of Purchaaa: 



G. Inatruman^ Purchaaa Prica: 
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SEE PAGE 1 FOR DEFINITION OF ALL BOLDFACE TERMS 
I. WhAt was this iastrument's status during 1985? (CHECK ONE) 



u 


1 


Used in original scientific research (CONTINUE TO ITEM 2) 


u 


2 


Used only for nonresearch purposes (SKIP TO tTEJ^ 13)' 


IJ 


3 


Inactive or inoperable throughout 1985 (SKIP TO ITEM 15) 


u 


4 


No longer exists (cannibalized, junked, traded in, or otherwise disposed of) 
(SKIP TO ITEM 15) 


u 


5 


Not yet in service (SKIP TO ITEM 15) 


IJ 


6 


Other fSPECIFY) 



1 Where was this instrument located during 1985 when in research use? (CHECK ONE) 

U 1 National, regional, or intcruniversity research instrumentation lab (CONTINUE TO 
ITEM 3) 

U 2 Nondepartmental research facility (CONTINUE TO ITEM 3) 

3 Department-managed common lab or research instrumentation facility (CONTINUE TO 
ITEM 3) 

IJ 4 Within-department lesearch lab of principal investigator (CONTINUE TO ITEM 3) 

U 5 Lab or facility used almost exclusively for undergraduate instruction, or for other 
nonresearch activity (SKIP TO ITEM 15) 

IJ 6 Other (SPECIFY)^ 



3. Does this instrument have any DEDICATED ACCESSORIES not iucluded in the INSTRUMENT 
PURCHASE PRICE (from ID BOX. item G)? (See page I definitions of key terms) 



U I 
U 2 



Yes 

No 



•3a. Estimated aggregate purchase of all DEDICATED ACCESSORIES 
not included in ID BOX item G, $. 

3b. Please describe and estimate the purchase price for each separately 
purchased DEDICATED ACCESSORY costing SlO,000 or more. 
(If additional space is needed, continue in Question llCor attach a 
separate continuation sheet.) 



Description of accessnries Sin 000 or mnre 

I. 

1 

3. 

4. 



urchase cost 



< What was the instrument's principal field of research use in 1985? (e.g^ physics, astronomy, 
chemistry, computer scienc:e, electrical engineering) 



2 - 
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J. 



o 
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How was this instrumeot acquired at this 
institution? (CHECK ONE) 

I Purchased new 

U 2 Purchased used 

3 Locally built (at or for this 
institution) 

4 Transferred from another insti* 
tution« e.g^ by incoming faculty 
member (SKIP TO ITEM 7) 

U 5 Government surplus ^^KIP TO 
ITEM 7) 

U 6 Donated new (SKIP TO ITEM 7) 
IJ 7 Donated used (SKIP TO ITEM 7) 
U « Other (SPECIFY): 



6. Soprce(s) of funds for acquisition cf this 
instrument at this institution. (SPECIFY 
APPROXIMATE PERCENTAGE CONTRI- 
BUTION FOR EACH APPLICABLE 
SOURCE.) 

Funding 

contri* 

button 

(percent) Funding source 
Federal sources: 

NSF (National Science Foundation) 

NIH (National Institutes of Health) 

DOD (Department of Defense) 
DOE (Department of Energy) 
USDA (Department of Agriculture) 
Other Federal sources (SPECIFY): 



Non*FederaI sources: 
Institution or department funds 
State grant or appropriation 
Private nonprofit foundation 
Business or industry 
Other (SPECIFY): 



100% Total 



10. 



11. 



- 3 - 



How much was spent for maintenance and 
repair (ju2i for operation) of this instrument 
and its accessories in 198S? 



8. Means of servicing (maintenance/repair) this 



APPLY) 




IJ 


1 


None required 


IJ 


2 


Service contract 


IJ 


3 


Field service, as needed 


IJ 


4 


Institution>empIoyed 
maintenance/repair staff 


IJ 


5 


Research personnel (faculty. stu> 
dents, post-docs) 


IJ 


6 


Other fSPECIFY^: 



Adequ-^cy of the servicing (maintenance/ 
repair) this instrument received during I98S: 
(CHECK ONE) 

1 Not applicable: no servicing was 
needed 

IJ 2 Excellent 

IJ 3 Adequate 

IJ 4 Inadequate 



Instrument's general working 
during 198i: (CHECK ONE) 

IJ 1 Excellent 

2 Average 



condition 



IJ 
IJ 



Poor (e.g., unreliable, frequent 
breakdowns, difficult to maintain 
or service) 



IJ 4 Inoperable entire year 



Research function of this instrument during 
1985: (CHECK ONE) 

IJ 1 Most advanced instrument of its 
kind that is accessible to those who 
use it in their research 

IJ 2 Used for research; more advanced 
instruments are available to users 
when needed 

I J 3 Not used for research during 1985 
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12^ Technical capabilities of this instrument (i.e^ 
the base instrument, excluding accessories) 
(CHECK ONE) 

U 1 State-or*che*art (most highly devel* 
oped and scientifically sophisticated 
instrument of its kind) 

U 2 Adequate to meet researcher needs 

U 3 Inadequate for research (PLEASl^ 
EXPLAIN): 



13. In 19Sj, was this a gereral purpose 
instrument within an area of research, or was 
it dedicated for a particular experiment or 
series of experiments? (CHECK ONE) 

U ^ General purpose 

U 2 Dedicated 



14. How many research investigators made use of this instrument for research purposes during 1985: 
(ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY) 

1 Faculty and equivalent nonfaculty researchers, this department/facility 

_ 2 Graduate and medical students and postdoctorates, this department/facility 

3 Faculty and equivalent nonraculty researchers, other departments, this university 

_ 4 Graduate and medical students and postdoctorates, other departments, this university 

_ 5 Researchers Trom other universities 

6 Nonacademic researchers 

7 Other (SPEClFY):^ 

Total number of research users 



15. Please note in space below: (a) Any additional Information needed to clarify the nature, function 
and quality of this instrument, or (b) any suggestions to improve this questionnaire or its 
instructions. 



16. Person who prepared this submission: 

NAME AND TITLE AREA CODE • EXCH - NO - EXT 

17. How many person-hours were required to complete this form? 

HOURS MINUTES 



- 4 • 
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OMB No. <M»-tKMr 
Bxplntion DaU 3/3t/M 



NATIONAL SURVEY OF ACADEMIC RESEARCH INSTRUMENTS AND 
INSTRUMENTATION NEEDS II 

NATIONAL SCIENCE FOUNDATION 
INSTRUMENT DATA SHEET: UPDATE 



Th« iiutrunMnt or compontnt shown btlow wm part of » mftjor 
Mtiona] ABstttmcnt of tb« condition of Msdtmic rtttareh 
laitruiiMntfttioB in IMS. C«rtftin tl^mtntt rtlfttlnf to tb« initru- 
mtnt't ttfttua, condition, and uf aga naad updating at of IMS. 

Idtntiiyinf data for tba instrumtnt and aomt of tha information 
about its coat, acquiaition, and configuration tbat wai obtainad in 
IMt art rtproducad balow in tba apact providad. Plaaaa raviaw 
tbaaa data and maka any nacaaaary changaa. Than plaaaa complata 
tha form by antwaring quaationa 1 through 13. 8aa badi paga for 
dafinitiona of kay tarma . 

W« aak tbat tba raquaatad information ba obtainad from tba raaaarch 
invaatigator or paraon(a) who la moat knowladgtabla about tba 



hiatory and currant atatua of tba tnatrumant. Whart axact coat (or 
othar) data art not availabia, attimatat ara accaptabla. Your 
aatimatat will ba batiar than oura. 

This atudy la autboriaad by law (PX. 96-44). Wbila you art not 
raquirad to raapond, your cooparation Is naadad to maka tha rasults 
of this aurvay comprabanaiva, accurata, and timaly. Information 
fatbarad in this aunray will ba uaad only for davaloping atatlstiesJ 
summarias. Individual parsons, institutions, and dapartmanta will 
not ba idantifiod In pubUahad aummariaa of tba data. 

Your cooparation la rttuming tba survty form promptly Is vaiy 
important. Plaasa dirtct any quastions about this form to your 
univarsity study coordinator. 



INSTRUMENT DATA: PLEASE REVIEW AND CORRECT AS NEEDED 

SURVEY FORM NUMBER: CORRECTIONS 

A. Dapartmant or Facility: 

B. Praparar of 1M2 Sunray Form: 

C. Inatrumant: 



D. Cantral Racords ID: 



B. Location: 



F. Yaar of Purchasa: 



G. Inatrumant Purchaaa Prica: 



H. Maana of Acquisition at this Univarsity: 



I. Sourea of Funda for Acquiaition at this Univarsity: 



J. Doaa Inatrumant bava any Dadicatad Accassorias NOT includad in 

Inatrumant Purchaaa Prlca: 

K. Afgragate Purchaaa Prica of all dadicatad Accassorias NOT 

Includad in Inatrumant Purchaaa Prica: 
L. Coat and Daacription of Saparataly Purchasad Dadicatad Accassorias Costing $10,000+ (Plaasa indicata additions/dalations sinca IMS): 
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I. What was this instrument's status during 19SS? (CHECK ONE) 

U 1 Used in original scientific research (CONTINUE TO ITEM 2) 

U 2 Used only for nonresearch purposes (SKIP TO ITEM^/;i. 

U 3 Inactive or inoperable throughout 1985 (SKIP TO ITEM^ 1^ 

U 4 No longer exists (cannibalized* junked« traded in. or otherwise disposed of) 
(SKIP TO ITEMTi^lT- 

U 5 Nci yet in service (SKIP TO ITEM>D /-^ 

U 6 Other (SPECIFY) 



Where was this i: strument located during 1985 when in research use? (CHECK ONE) 
I I I 



u 
IJ 

u 
u 



2 
3 

4 
5 



National, regional, or interuniversity research instrumentation lab 
(CONTINUE TO ITEM 3) 

Nondepartmental research facility (CONTINUE TO ITEM 3) 

Dcpartment*managed common lab or research instrumentation facility 
(CONTINUE TO ITEM 3) 

Within-department research lab of principal, investigator (CONTINUE TO ITEM 3) 

Lab or facility used almost exclusively for undergraduate instruction, or for 
other nonresearch activity (SKIP TO ITEM II) 



U 6 Other (SPECIFY). 



What was the instrument's principal field of 
research use in 1985? (e.g., physics, astronomy, 
chemistry. computer science. electrical 
engineering) 



How much was spent for maintenance and 
repair (n^ for operation) of this instrument 
and its accessories in 1985? 



6. Adequacy of the servicing (maintenance/ 
repair) this instrument received during 1985: 
(CHECK ONE) 



u 



IJ 



1 Not applicable: 
needed 



no servicing u*as 



2 Excellent 
U 3 Adequate 
U 4 Inadequate 



5. 



Means of servicing (maintenance/repair) this 
instrument during 1985: (CHECK ALL THAT 
APPLY) 

U 1 None required 

U 2 Service contract 

U 3 Field service, as needed 

|_| 4 Institution*employed 

maintenance/repair staff 

U 5 Research personnel (faculty, students. 
post*docs) 

IJ 6 Other (SPECIFY):, 
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7. 



Instrument's general working condition during 
1985: (CHECK ONE) 

U I Excellent 

U 2 Average 

U 3 Poor (e.g.. unreliable. frequent 
breakdowns, difficult to maintain or 
service) 

U 4 Inoperable entire year 
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8. Research functton of this instrument during 
1985: (CHECK ONE) 

|_) 1 Most advanced instrument or its kind 
that is accessible to those who us^ it 
in their research 

2 Used Tor research; more advanced 
instruments are available to users 
when needed 

|_^| 3 Not used for research during 1985 



9. Technical capabilities of this instrument (ix^ 
the base instrument, excluding accessories) 
(CHECK ONE) 

U 1 State*or*the-art (most highly devel- 
oped and scientifically sophisticated 
instrument of its kind) 

2 AdcQuate to meet researcher needs 

|_j 3 Inadequate Tor research (PLEASE 
EXPLAIN): 



10. In 1985, was this a general purpose instrument within an area of research or was it 
dedicated Tor a particular experiment or series or experiments? (CHECK ONE) 

1^1 1 Genera] purpose 

|_) 2 Dedicated 



II. How many research investigators made use of this instrument Tor research purposes during 
1985: (ESTIMATE APPROXIMATE NUMBER IN EACH APPLICABLE CATEGORY) 

1 Faculty and equivalent nonraculty researchers, this department/racility 

2 Graduate and medical students and postdocto.?tcs, this department/racility 

3 Faculty and equivalent noni nity researchers, other departments, this university 

4 Graduate and medical studck " * postdoctorates, other departments, this university 

5 Researchers Trom other unive. 

6 Nonacademic researchers 

' 7 Other (SPECIFY): 

Total number of research users 



12. Please note in space below: (a) Any additional inrormat'on needed .u clarify the nature, 
function and quality of this instrument, or (b) any sugge'-Jons to improve this 
questionnaire or its instructions. 



13. Person who prepared this submission: 

NAME AND TITLE AREA CODE - EXCH - NO • EXT 

14. How many person-hours were required to complete this form? 

HOURS MINUTES 
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DEFINITION OF KEY TERMS 



INSTRUMENT PURCHASE PRICE (initial value) 

The original price of the instrument (or its 
components, if built locally) at time of original 
purchase from the manufacturer. Do not include 
cost of separately purchased accessories; do not 
subtract any discount (e.g^ for trade-in) which 
may have been received. Please estimate if 
original records are not available. 

YEAR OF PURCHASE 

The calendar year when this instrument (or its 
principal components) was originally purchased 
from the manufacturer. 



DEDICATED ACCESSORIES 

Separately acquired "add-ons" to or components of 
the instrumentation system of which the 
instrument described below is the principal 
element. This includes accessories that are 
presently dedicated solely for use with the 
reference instrument but are not included in its 
purchase price (in item page 1). Examples: 
soecimen preparation and photographic accessories 
for a particular electron microscope; oscilloscope, 
microprocessor, HPLC, or data system accessories 
for a particular spectrometer; key entry, disc 
drive, printer or plotter accessories for a 
particular microcomputer. 
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public attitudes towards science and teclinology 



purpose and 
background 

This survey is sponsored regularly 
by the National Science Foundation 
(NSF) to ascertain the attitudes of the 
U.S. adult public on a broad range of 
science and technology (S/T) issues. 
Results are used in the National Science 
Board's biennial Scima and Engineering 
Indicaiors reports and thereby provide 
the Administration, the Congress, and 
NSF management infbnnation about the 
degree of public science literacy, public 
acceptance of science and technology, 
and related expectations and concerns. 
Findings are widely circulated in the 
press as well. Besides tfie broad public, 
specialized groups are surveyed. Such 
groups have included college students, 
"attentives" (i.e., individuals knowledge- 
able about and interested in science and 
technology), and policy leaders outside 
the Government. The survey is con- 
ducted approximately every two years. 

survoy instrument 

Survey content varies although certain 
core items are retained over time. A 
copy of the questionnaire for the latest 
November-December 1985 survey fol- 
lows. The subjects covered by the survey 
are diverse, but can generally be classified 
under the following headings: Public 
knovN^edge and interest legarding science 
and technology; personal activities re- 
garding science and technology; accept- 
ance and admiration of science and 
technology; perceived effieds of science 



and technology; and, attitudes on S/T 
policy areas. These latter include public 
spending for pure research, regulation 
of research, genetic engineering, the 
space program, nuclear power, and 
science education. Past studies have 
covered topics such as chemical food 
additives, computers, and Hie relationship 
of automation and employment. 

A special 1986 study, based primarily 
on reinterviews of the 1985 sample, is 
aimed at determining public reaction to 
the technological accidents surrounding 
the Challenger space shutde and the 
Chernobyl U.S.S.R. nuclear power plant 
as they affect attitudes toward the U.S. 
space program, nuclear power, and 
science and technology in general. 

In addition to substantive questions, 
the survey contains a set of auxiliary 
questions to ascertain whether the re- 
spondent can be classified as "attentive" 
to science and technology. Other ques- 
tions measure the respondent's sense 
of political efficacy and the extent of 
political and social participation. Data 
on the demografAic characteristics (age, 
race, sex, education, marital status, and 
number of children) of the respondent 
are also collected. 

survey design 

The most recent public attitude sur- 
veys were conducted by telephone. The 
1985 survey was based on a national 
probability sample following a two>stage 
cluster sample of 150 primary sampling 
units (PSU's). (The design closely fellows 
the work of Sudman and Kish.) Thirty- 



three of the PSU's are self-weighting 
and represent the 33 largest U.S. meh-o- 
polifcan areas. The remaining 117 PSU's 
are smaller metropolitan areas or coun- 
ties, each selected with a probability 
proportionate to their size. 

Within each household, one individual 
aged 18 or over is selected randomly. 
The person answering the telephone is 
asked to indicate the number of adulb 
over age 18 who regularly live in that 
household as well as information on 
the ages of each household member 
from oldest to youngest. The Computer- 
Aided Telephone Interview (CATI) soft- 
ware randomly selects one of the ages, 
identifying that person as the respondent 
This design ensures that every individual 
in a household with a working telephone 
has an equal probability of selection for 
survey participation. 

In the 1985 study, 2,005 interviews 
were completed. In total, 503 individuak 
refused to participate, resulting in an 
80-percent response rate. Descriptions 
of conversations with individuals refusing 
to participate were recorded. Sample 
replacements of individuals in the PSU's 
were then selected by the CATI sofh^^are. 

data availability 

The 1981, 1985, and 1986 tdephone 
surveys were conducted by the Opinion 
Research Laboratory, Northern Illinois 
University. In the latter hvo years, the 
underlying survey population covered 
the entire adult public. The 1986 survey 
was intended as a reinterview of the 
1985 sample to assess changes in attitude 
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to the space shutde program and nuclear 
power given the accidents related to 
the Challenger space shuttle and the 
ChcmobyL U.S.S.R. nuclear reactor. The 
1981 survey was targeted to "attentives" 
and policy leaders outside of Govern- 
ment 

Relatively brief surveys were per- 
formed in 1972, 1974, and 1976 by 
Opinion Research, Inc. These surveys 
were based on personal interviews per- 
(bnmed as part of a multiple-sponsored, 
multipurposed "caravan" survey. Ques- 
tionnaire content was nearly constant 
throughout these years. In 1979, the 
National Opinion Research Center of 
Temple University completely rede- 
signed the survey into a national per- 
sonal-interview survey entirely de- 
voted to the subject of public attitudes 
in science and technology. 



data accasa 

Data tapes from the 1981 and 1985 
surveys, as well as a single disket(:e 
containing 1985 survey data can be 
obtained from: 

Dr. Jon D. Miller 

Public Opiruon Laboratop' 

Social Science Research Instihite 

Northern Illinois University 

DeKalb, Illinois 60115 

(815) 753-1901 

Reports from the 1979 survey can be 
obtained from the National Technical 
Information Service (NTIS) in hard- 
copy or microfiche under numbers 
PB-81155079 (questionnaire design), 
PB-81161317 (data and method of coi- 
lecHon), and PB-82157512 (analytic re- 
port); the data tape may be ordered under 



the number FB-812C8134. Hard-copy or 
microfiche reports of the 1977, 1974, 
and 1976 surveys can be obtained from 
NTIS using order numbers PB-261815/ 
AS, PB-262029/AS, and PB-287200/AS, 
respectively. Magnetic tapes of these 
data are available under order numbers 
PB-275361/AS, PB-275363/AS, and 
PB-287718/AS. 

Additional inquiries should be directed 

to: 

Dr. Donald Buzzelli 
Division of Science Resources 
Studies 

Science Indicators Studies Group 
National Science Foundation 
1800 G Street, N.W., Rm. L611 
Washington, D.C. 20550 
(202) 634'46S1 
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Interview Schedule for the 1985 Survey 
of Public Attitudes toward Science and Technology 



A Report to the National Science Foundation 



Jon D. Miller 
Northern Illinois University 



November 20, 1985 
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THE INTERVIEW SCHEDULE 



Hello, my name is and I am calling long-dis- 

tance from the Public Opinion Laboratory. We are conducting a 
national survey of people's opinions about current issues in 
the news and your telephone number has been selected. Have 
you ever been interviewed for a national opinion survey be- 
fore? 

I f yes or no: As you may know, we are a university-based 
group and we have no products to sell. We are interested in 
your opinions on a number of current topics and we will treat 
your answers with strict confidence. 

In order to select a representative cross-section of people, I 
need to talk to just one person who lives at this number and I 
need your help in selecting that person. How many adults 18 
years of age or older regularly live in your home? 

Can you tell me the age of each person in your household from 
oldest to youngest? 

Now, according to our selection procedure, I need to speak 

with the year old. What is that person's first name? 

May I speak to (name)? 

Repeat introductory remarks if new person is interviewed . 

Interviewer will code gender, askrng directly only if neces- 
sary . 



- 2 - 
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Ql. Let me start by asking how interested you are in current 
news events. Would you say that you are very interested (1), 
moderately interested (2), or not at all interested (3) in 
current news events? 

Q2. There are a lot of issues in the news and it is hard to 
keep up with every area. I am going to read you a short list 
of issues and for each one — as I read it — I would like for 
you to tell me if you are very interested, moderately inter- 
ested, or not at all interested in that particular issue. 

Q2a. International and foreign policy issues. Are you very 
interested (1), moderately interested (2), or not at all in- 
terested (3)? 

Q2b. Agricultural and farm issues. Are you very interested 
(1), moderately interested (2), or not at all interested (3)? 

Q2c. Local school issues. Are you very interested (1), mod- 
erately interested (2), or not at all interested (3)? 

Q2d. Issues about new scientific discoveries. Are you very 
interested (1), moderately interested (2), or not at all in- 
terested (3)? 

Q2e. Economic issues and business conditions. Are you very 
interested (1), moderately interested (2), or not at all in- 
terested (3)? 

Q2f. Issues about the use of new inventions and technologies. 
Are you very interested (1), moderately interested (2), or not 
at all interested (3)? 

Q2g. Women's rights issues. Are you very interested (1), 
moderately interested (2), or not at all interested (3)? 

Q2h. Issues about energy policy. Are you very interested 
(1), moderately interested (2), or not at all interested (3)? 

Q2i. Issues about space exploration. Are you very interested 
(1), moderately interested (2), or not at all interested (3)? 

Q2j. Issues about new medical discoveries. Are you very in- 
terested (1), moderately interested (2), or not at all inter- 
ested (3)? 

Q2k. Issues about military and defense policy. Are you very 
interested (1), moderately interested (2), or not at all in- 
terested (3)? 
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Q3. Now, IV. lik^ to go through this list with you again and 
for each issue Id like for you to tell me if you are very 
well informed a£)OUt that issue, moderately well informed, or 
poorly informed. 

Q3a. International and foreign policy issues. Would you say 
that you are very well informed (1), moderately well informed 
(2), or poorly informed (3)? 

Q3b. Agricultural and farm issues. Would /ou say that you 
are very well informed (1), moderately well informed (2), or 
poorly informed (3)? 

Q3c. Local school issurs. Would you say that you are very 
well informed (1), moderately well informed (2), or poorly in- 
formed (3)? 

Q3d. Issues about new scientific discoveries. Would you say 
that you are very well informed (1), moderately well informed 
(2), or poorly informed (3)? 

Q3e. Economic issues and business conditions. Would you say 
that you are very well informed (1), moderately well informed 
(2) or poorly informed (3)? 

Q3f. Issues about the use of new inventions and technologies. 
Would you say that you are very well informed (1), moderately 
well informed (2), or poorly informed (3)? 

Q3g. Women's rights issues. Would you say that you are very 
well informed (1), moderately well informed (2), or poorly in- 
formed (3)? 

Q3h. Issues about energy policy. Would you say that you are 
very well informed (1), moderately well informed (2), or poor- 
ly informed (3)? 

Q3i. Issues about space exploration. Would you say that you 
are very well informed (1), moderately well informed (2), or 
poorly informed (3)? 

Q3j. Issues about new medical discoveries. Would you say 
that you are very well informed (1), moderately well informed 
(2), or poorly informed (3)? 

Q3k. Issues about military and defense policy. Would you say 
that you are very well inforir.ed (1), moderately well informed 
(2), or poorly informed (3)? 
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Q4« We are interested in how people get information about 
events in the news. Let me ask you a few questions about the 
places and ways that you find out about issues. Thinking 
about the kind of issue information we have been talking 
about, do you get most of your information r.bout current news 
events from radio (1), from television (2), from newspapers 

(3) , from news magazines (4), from books (5), or from talking 
to other people (6)? 

Q5. How often do you read a newspaper: every day (1), a few 
times a week (2), once a week (3)f or less than once a week 

(4) ? 

Q6. Are there any magazines that you read regularly, that is, 
most of the time? (Probe for up to 5) 

Q7. Are there any other magazines that you read occasionally? 
(Probe for up to 5) 

Q8. IF NO SCIENCE MAGAZINES HAVE BEEN MENTIONED, ASK: Do yc^! 
ever read any science magazines? IF YES: which one*?? (col 
lect up to 3) 

Q9« Altogether, on an average day, about how many hours would 
you say that yru watch television? 

QIO. Now, I*d like to read you a short list of television 
shows and ask you to tell me whether you watch each show regu- 
larly — that: is, most of the time (1), occasionally (2), or 
not at all (3). Ok? 

Q10a« 60 Minutes 

ClOb. No VI 

QlOc. National Geographic Specials 
QlOd. A morning television news show 
QlOe. An evening television news show 
QlOf. A late night news snow. 

Qll. Now, let me ask you about you;: use of museums, zoos, and 
similar institutions, I am going to read you a short list of 
places and ask you to tell me how many times you visited each 
type of place during the last year, that is, the last 12 
months* If you did not visit any given place, just say 
"none". 

Qlla. A science or technology museum. 
Qllb* A zoo or aquarium. 
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Qllc. A natural history museum. 
Qlld. An art museum, 
^lle. A public library. 

Q12. Now, let me turn to a slightly different type of ques- 
tion. When you read news stories, you encounter certain sets 
of words and terms. We are interested in how many people rec- 
ognize certain types of terms and I would like to ask you a 
few brief questions in that regard. 

Q12a. First, some articles refer to the results of a scien- 
tific study. When you read or hear the term "scientific 
study" do you have a clear understanding of what it means (1), 
a general sense of what it means (2), or little understanding 
of what it means (3)? 

Q12b. I_f previous response is 1 or 2: In your own words, 
could you tell me what it means to study something scientifi- 
cally? 

Interviewer will enter actual response . 

Q12c. Next, in articles and on television news shows, the 
term "DNA" has been used. When you hear the term "DNA" do you 
have a clear understanding of its meaning (1), a general sense 
of what it means (2), or little understanding of what it means 
(3)? 

Q12d. Molecule. When you read or hear the term "molecule" do 
you have a clear understanding of its meaning (1), a general 
sense of what it means (2), or little understanding of what it 
means (3)? 



Q12b. If^ previous response is 1 2: In your own words, 
could you tell me what a molecule Ti? 

fl2e. Computer software, when you read or hear the term 
"' jmputer software" do you have a clear understanding of its 
me^ining (1), a general sense of what it means (2), or little 
understanding of what it means (3)? 

Q12f. "Radiation." when you read or hear the term "radia- 
tion" do vf • -have a clear understanding of its meaning (1), a 
general sense of what it means (2), or little understanding of 
what It means (3)? 

Q12g. Finally, "GNP." when you read or hear the term "GNP" 
do you have a clear understanding of its meaning (1), a gener- 
al sense of what it means (2), or little understanding of what 
It means (3)? 
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Q12h. On a related matter, pl'^ase think about the telephone 
we are using. Would you say that you have a clear understand- 
ing of how a telephone works, a general sense of it, or little 
understanding of it? 

Q12i. It^ clear understanding or general sen^ 3 : Can you tell 
me in your own words how a telephone works? 

Interviewer will enter actual response . 

Q13. Now, I would like to read you some statements like those 
you might find in a newspaper or magazine article. For each 
statement, please tell me if you generally egree or generally 
disagree. If you feel especially strongly about a statement, 
please say that you STRONGLY AGREE or STRONGLY DISAGREE with 
the statement. Ok? 

Q13a. Science and technology are making our lives healthier, 
easier, and more comfortable. 

Q13b. There will always be wars, no matter how hard people 
try to prevent them. 

QlSc. The quality of science and mathematics education in 
American schools is inadequate. 

Q13d. Rocket launchings and other space activities have 
caused changes in our weather* 

QlSe. The interested and informed citizen can often have some 
influence on government policies toward science if he or she 
is willing to make the effort. 

Q13f. Scie tists will never be able to understand the working 
of the huHion mind as well as they understand the physical 
world. 

Q13g. If scientific knowledge is explained clearly, most peo- 
ple will be able to understand it? 

Q13h. Human beings as we know them today developed from ear- 
lier species of animals. 

Q13i. Smoking causes serious health problems. 

Q13j. There are some good ways of treating sickness that med- 
ical science does not recognize. 

Q13k. In the entire universe, it is likely that there are 
thousands of planets like our own on which life could have de- 
veloped. 
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Q131. Because of their knowledge, scientific researchers have 
a power that makes them dangerous. 

Q13m. It is not wise to plan ahead because many things turn 
out to be a matter of good or bad luck anyway. 

Q13n. The continents on which we live have been moving their 
location for millions of years and will continue to move in 
the future. 

Q13o. By taking an active part in political and social af- 
fairs, people can control world events. 

Q13p. Some numbers are especially lucky for some people. 

Q13q. Scientific i^esearchers are dedicated people who work 
for the good of humanity. 

Q13r. One trouble with science is that it makes our way of 
life change too fast. 

Q13s. Even if it brings no immediate benefits, scientific re- 
search which advances the frontiers of knowledge is necessary 
and should be supported by the federal covernment. 

Q13t. It is likely that some of the unidentified flying ob- 
jects that have been reported are really space vehicl-*s from 
other civilizations. 

Q13u. One of the bad effects of science is that it breaks 
down people's ideas of right and wrong. 

Q13v. In this complicated world of ours, *-he only way we can 
know what is going on is to rely on leaders and experts who 
can be trusted. 

Q13w. New inventions will always *e found to counteract any 
harmful consequences of technological development. 

Q13x. We depend too much on science and not enough on faith. 

Q13y. Every high school student in the United States should 
be required to take a science course every year. 

Q13z. Every high school student in the United States should 
be required to take a math course every year. 



Q14. Now, I'd like to turn to some questions about the im- 
pact of science and technology on the economy. I will read 
you some statements that people have made about science, engi- 
neering, and the economy. For each statement, please tell me 
if you agree or disagree. If you feel especially strongly 
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about a statement, please tell me that you STRONGLY AGREE or 
STRONGLY DISAGREE. Ok? 

Q14a. Factory automation will put many hundreds of thousands 
of factory employees out of work in this country in the next 
five years. 

Q14b. If we don't automate our factories, American products 
will be too expensive to compete successfully against products 
made in automated factories in Japan and Europe. 

Q14c.^ One of the main reasons why there is uxgh unemployment 
in this country is that technological developments have puu 
many Americans out of work. 

Q14d. ^ With the application of science and new technology, 
work will become more interesting. 

Q14e. On balance, computers and factory automation will cre- 
ate more jobs than they will eliminate. 

Q14f. Because of science and technology, the rich will get 
richer and the poor will get poorer. 

Q14f. Because of science and technology, there will be MORE 
opportunities for the next generation. 



Q15. Now, for a different type of question. People have fre- 
quently noted that scientific research has produced both bene- 
ficial and harmful consequences. Would you say that, on bal- 
ance, the benefits of scientific research have outweighed the 
harmful results (1), or have the harmful results of scientific 
research besn greater than its benefits (3)? 

Interviewer will accept "about eoual '' as response (2 ) , 
but will not suggest it . 



Would you say that the balance, has been strongly in favor of 
(beneficial/harmful) consequences (1), or only slightly (2)? 

Q16. Now, I want to read you a short list of areas and for 
each one, please tell me if you think that science and tech- 
nology hdv? had a positive effect, a negative effect, or nei- 
ther kind of effect? 

Our standard of living. 

General working conditions. 

The public health. 

World peace. 
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People's moral values. 

The individual's enjoyment of life. 

Q17. Thinking back over the last 10 years — that is, since 
1975 — What do you think was the most important scientific or 
technological achievement in the United States? 

What would you say was the second most important scientific or 
technological achievement? 

Q18. Many current issues in science and technology may be 
viewed as a judgment of relative risks and benefits, or costs 
and benefits. Thinking first about the space program, some 
persons have argued that the costs of the space program have 
exceeded its benefits, while other people have argued that the 
benefits of space exploration have exceeded its cost. In your 
opinion, have the costs of space exploration exceeded its ben- 
efits (1), or have the benefits of space exploration exceeded 
its costs (3)? 

Interviewer will accept "about equal " (2) as a response , 
but will not suggest it . 

If previous response is 1: Would you say that the costs sub- 
stantially (2) exceed the benefits, or only slightly (1) ex- 
ceed the benefits? 

I f previous response is 3: Would you say that the benefits 
substantially (2) exceed^the costs, or only slightly (1) ex- 
ceed the costs? 

Q19. In a similar framework, some persons have argued that 
the creation of new life forms through genetic engineering re- 
search constitutes a serious risk, while other persons have 
argued that this research may yield major benefits for socie- 
ty. In your own opinion, are the risks of genetic engineering 
research greater than its benefits (1), or are the benefits 
greater than the risks (3)? 

Interviewer will accept " about equal " (2) as a response , 
but will not suggest it . *" 

If previous response is 1: Would you say that the risks are 
substantially greater than the benefits (2), or only slightly 
greater that- the benefits (1)? 

If previous response is 3: Would you say that the benefits 
are substantially greater than the risks (2), or only slightly 
greater than the risks (1)? 

Q20. In the current debate over the use of nuclear reactors 
to generate electricity, there is broad agreement that there 
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are some risks and some benefits associated with nuclear 
power. In your own opinion, are the risks greater than the 
benefits (1), or are the benefits greater than the risks (3)? 

Interviewer will accept "about equal " (2) as a response , 
but will not suggest it . 

If previous response is JL: Would you say that the risks are 
substantially greater than the benefits (2), or only slightly 
greater that the benefits (1)? 

If previous response i^s 3: Would you say that the benefits 
are substantially greater than the risks (2), or only slightly 
greater than the risks (1)? 



Q21. Now, let me ask you a couple of questions about comput- 
ers. First, do you presently own a home computer? 

Q21a. IF YES: What kind of computer would that be? 



Note: In this question, the respondent is asked the 
name of his/her computer. Some respondents may provide 
a brand name and a model number. This information will 
be used to code the size and type of computer. In a 
1983 study for the Annenberg School of Communication at 
the University of Penn^^ylvania, we asked each respondent 
who reported owning a home computer to indicate whether 
the machine had more or less than 36K of central pro- 
cessing capacity. We found numerous owners who did not 
know the exact size of the machine. We believe that 
this approach will provide a more effective means to 
differentiate between a multipurpose home computer and a 
television game device. The bfand name will not be re- 
tained in the final analysis file and we have no commer- 
cial interest in the brand-name data. 



Q21b. IF OWNS COMPUTER: What do you use it for primarily? 

Q21c. IF OV IS COMPUTER: About how many hours do you person- 
ally use your home computer in a typical week? 

Q21d. IF NO: Have you seriously considered buying a home 
computer at any time during the last year? 
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Q21e. IP CONSIDERED BUYING: If you bought a home computer, 
what would you use it for primarily? 

Q21f. Do you use a computer in your work? 

Q21g. IF 7ES: About how many hours do you personally use 
your work computer in a typical week? 

Q22. Now, let me ask you to think about the long-term future. 
I am going to read you a list of possible results and ask you 
how likely you think it is that each of these results will be 
achieved in the next 25 years or so. 

Q22a. A safe method for the long-term storage or disposal of 
waste products from nuclear power plants. Do you think that 
it is very likely (3), possible but not too likely (2), or not 
likely at all that this result will be achieved within the 
next 25 years? 

Q22b. The placement of a scientific or mining colony on the 
moon. Do you think that it is very likely (3), possible but 
not too likely (2), or not likely at all (1) that this result 
will be achieved within the next 25 years? 

Q22c. Another nuclear power plant accident like Three-^Mile 
Island. Do you think that it is very likely (3), possible but 
not too likely (2), or not likely at all (1) that this will 
occur within the next 25 years or so? 

Q22d. A cure for the common forms of cancer. Do you think 
that it is very likely (3), possible but not too likely (2), 
or not likely at all (1) that this result will be achieved 
within the next 25 years? 

Q22e. The accidental release of a genetically-engineered mi- 
crobe into the environment. Do you think that it is very 
likely (3), possible but not too Utely (2), or not likely at 
all (1) that this result will occur within the next 25 years? 

Q22f. A war in space. Do you think that it is very likely 
(3), possible but not too likely (2), or not likely at all (1) 
that this result will occur within the next 25 yearc? 

Q22g. The development of genetically-engineered bacteria to 
eat or destroy toxic chemicals. Do you think that it is very 
likely (3), possible but not too likely (2), or not likely at 
all (1) that this result will be achieved within the next 25 
years? 

Q22h. The landing of a manned mission on Mars. Do you think 
that it is very xikely (3), possible but not too likely (2), 
or not likely at all (1) that this result will be achieved 
within the next 25 years? 



ERLC 



334 



13 



Q22i. The accidental release in the United States of a toxic 
chemical that will result in numerous deaths. Do you think 
that it is very likely (3), possible but not too likely (2), 
or not likely at all (1) that this result will occur within 
the next 25 years? 

Q22j. A cure for the disease AIDS? Do you think that it is 
very likely (3), possible but not too likely (2), or not like- 
ly at all (1) that this result will occur within the next 25 
years? 



Q23. Next, let me ask you about the types of studies that 
scientists ought to be able to conduct. Some people are wor- 
ried that scientists are studying problems that should be left 
alone. Other people feel that it is a bad idea to limit the 
kinds of things that scientists can study. I*m going to read 
you a short list of studies that have caused some debate. For 
each study, please tell me whether you think scientists should 
or should not be allowed to conduct that kind of research. If 
you don't care one way or the other, just give me that answer. 



Q23a. First, studies that might enable most people in society 
to live to be a hundred or more. Should scientists be allowed 
to conduct this type of study or not? 

Q23b. Studies that might lead to precise weather control and 
weather modification. 

Q23c. Studies that might allow scientists to create new forms 
of plant and animal life? 

Q23d. Studies that might discover intelligent beings in outer 
space. 

Q23e. ^ Studies that cause pain or injury to animals like doos 
and chimpanzees, but which produce new information about human 
disease or health problems. 

Q23f. Studies that are designed to create new biological or 
chemical weapons. 

Q24a. Do you ever read a horoscope or your personal astrology 
report? 

Q24b. IF YES: Do you read an astrology report every day, 
quite often, just occasionally, or almost never? 

Q24c. Would you say that astrology is very scientific, sort 
of scientific, or not scientific at all? 



ERLC 



335 



279 



14 

Q24d. In your daily life, do you sometimes decide to do or 
not do somthing because your astrological signs for the day 
are favorable or unfavorable? 

Q25. We are faced with many problems in this country. I'm 
going to name some of these problems, and for each one I'd 
like you to tell me if you think the government is spending 
too much money on it (1), too little money on it (3), or about 
the right amount (2), 

Q25a. Exploring space. Are we spending too much (1), too 
little (3), or about the right amount (2) on exploring space? 

Q25b. Reducing and controlling pollution. Are we spending 
too much (1), too little (3), or about the right amount (2) on 
reducing and controlling pollution? 

Q25c.^ Improving health care. Are we spending too much (1), 
too little (3), or about the right amount (2) on improving 
hea'^th care? 

Q25d. Conducting scientific research. Are we spending too 
much (1), too little (3), or about the right amount (2) on 
conducting scientific research? 

Q25e. Improving education. Are we spending too much (1), too 
little (3), or about the right amount (2) on improving educa- 
tion?. 

Q25f.^ Helping older people. Are we spending too much (1), 
too little (3), or about the right amount (2) on helping older 
people? 

Q25g. Developing or improving weapons for national defense. 
Are we spending too murh (1), too little (3), or about the 
right amount (2) on developing or improving weapons for na- 
tional defense? 

Q25h. Helping low-income persons. Are we spending too much 
(l)r too little (3), or about the right amount (2) on helping 
low-income persons? 



Q26. The federal government is a major source of financial 
support for scientific and engineering research. Thinking of 
the federal government, which agencies or departments to you 
think provide the largest amount of upport for scientific re- 
search? (Probe for up to 3) 

Q27. Thinking of the federal government again, which agencies 
or departments do you think provide the largest amount of sup- 
port for engineering research? (probe for up to 3) 
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Q28, Now, let me read you a short list of agencies and groups 
that ^irovide some support for scientific or engineering re- 
search and for each one, as I read it plea^ tell me if you 
have heard of it before. 

Q28a. The National Institutes of Health 

Q28b. The Ford Foundation. 

Q28c. The Rockefeller Foundation 

Q28d. The Department of Energy 

Q28e. The National Science Foundation 

Q29a. IF R HAS HEARD OF THE NSF, ASK: Is the National Science 
Foundation a government agency or a private foundation? 

Q29b. IF R HAS HEARD OF THE NSF, ASK: What is the primary 
purpose or activity of the National Science Foundation? 

IF R NAMES ONE PURPOSE OR ACTIVITY, ASK: Can you think of a 
second purpose or activity of the National Science Foundation? 

Q30. Now, I'd like to turn to the general issue of governmen- 
tal regulation. I'm going to read you a short list of activi- 
ties and for each one I'd like for you to tell me whether you 
think that the present level of governmental regulation is too 
high (3), too low (1), or about right (2). 

Q30a. First, the development of new pharmaceutical prod- 
ucts. Is the present level of governmental regulation too 
high (3), too low (1), or about ricjht (2)? 

Q30b. Next, the construction of nuclear power plants. Is 
the present level of governmental regulation too high (3), too 
low (1), or about right (2)? 

Q30c. The conduct of basic scientific research. Is the 
present level of governmental regulation too high (3), too loa 
(1) , or about right (2)? 

Q30d. The use of chemical additives' foods. Is the pres- 
ent level of governmental regulation too high (3), too low 
(1) , or about right (2)? 

Q30e. The conduct of genetic engineering research. Is the 
present level of governmental regulation too high (3) too low 
(1) , or about right (2)? 



Q31. Now, let me ask you to think about the relative position 
of the United States in the world in regard to science and 
technology. 
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Q31b. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, woula you 
say that the United States is ahead of West Germany, behind 
West Germany, or at about the same level? 

Q31b. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you 
say that the United States is ahead of France, behind France, 
or at about the same level? 

Q31c. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you 
say that the United States is ahead of Japan, behind Japan, or 
at about the same level? 

QSld. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you 
say that the United States is ahead of Great Britain, behind 
Great Britain, or at about the same level? 

Q3ic. In terms of BASIC SCIENTIFIC ACHIEVEMENTS, would you 
say that the United States is ahead of the Soviet Union, be- 
hind the Soviet Union, oi at about the same level? 

Q32a. In terms of MILITARY TECHNOLOGY, would you say that 
the United States is ahead of WeSw Germany, behind West Germa* 
ny, or at about the same level? 

Q32b. In terms of MILITARY TECHNOLOGY, would you say that the 
United States is ahead of France, behind France, or at about 
the same level? 

Q32c. In terms of MILITARY TECHNOLOGY, would you say that the 
United States is ahead of Japan, behind Japan, or at about the 
same level? 

Q32d. In terms of MILITARY TECHNOLOGY, would you say that the 
United States is ahead of Great Britain, behind Great Britain, 
or at about the same level? 

Q32e. In terms of MILLTARY TECHNOii^GY, would you say that the 
United States is ahead of the Soviet Union, behind the Soviet 
Union, or at about the same level? 

Q33a. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, that is, 
technology to produce television sets, automobiles, or other 
non-military goods, would you say that the United States is 
ahead of West Germany, behind West Germany, or at about the 
same level? 

Q33b. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, would 
you say that the United States is ahead of France, behind 
France, or at about the same level? 

Q33c. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, would 
you say that the United States is ahead oL Japan, behind Ja- 
pan, or at about the same level? 
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Q33d, In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, would 
you say that the United States is ahead of Great Britain, be- 
hind Great Britain, or at about the same level? 

Q33e. In terms of CIVILIAN OR INDUSTRIAL TECHNOLOGY, wou]d 
you say that the United States is ahead of the Soviet Union, 
behind the Soviet Union, or at about the same level? 

Q34. Now a couple of related questions. During the last 
year, have you written to or spoken to any public official or 
legislator about some personal problem you had —like, about a 
Soc .1 Security check, or an immigration ruling, or something 
perirenal like that? 

Q35a. During the last year, have you written to or spoken to 
any public official or legislator about any political issue or 
problem — not counting the more personal kinds of problems 
^hat I just asked you about? 

Q3l^b.^ If yes ; About how many times did you contact a public 
off:ciaT"or legislator about a political issue during the last 
year? 

Q35c. li 1 or more: Can you recall an (another) issue that 
you made a contact about? (Probe for 3). 



Q36. Generally speaking, do you think that letters and tele- 
grams to public officials in Washington are very effective 
(1), somewhat effective (2), or mostly ineffective (3)? 

Q37. Are you currently registered to vote? 

Q38. Did you vote in the 1984 presidential election? 

Now, let me ask you a few brief questions about yourself. 

Q39. First, are you currently married (1), widowed (2), di- 
vorced (3), separated (4), or have you never been married (5)? 

Q40. H married before: Do you have any children? (if yes) 
How many? 

Q41. Do you have any children under age 18 who currently live 
with you? (It yes) How many? 

Q42. IF YES: Have any of your children watched the televi- 
sion show 3-2-1 CONTACT on a regular basis? How many? 

Q43. Did you ever get a high school diploma or a GED? 

Q44. rf ^es: Do you have any college degrees? What is your 
highest degree? 
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Q45. For highest degree ; In what field was that degree? 

Q46. Have you ever taken any college-level courses in biolo- 
gy, chemistry, or physics? IF YES: How many? IF YES: How 
many? 

Q47. Have you ever taken any college*level courses about or 

using computers? IF YES: How many? 

Q48. Last week, were you working full-time, working part- 
time, going to school, or what? 



Codes: working fulx-time 1 

working part-time 2 

has job, but ill, on 

vacation or strike 3 

unemployed, laid off, 

looking for work 4 

retired 5 

in school 6 

keeping house 7 

o.^.her 8 

DK or NA 9 



Q49. IF EMPLOYED: What kind of work do you normally do? 
What is your job called? 

Note : Interviewer will use preceding set of inquiries to en- 
ter occupational code into the computer terminal. 

Q50. Does the organization or firm for which you work conduct 
or sponsor any scientific or technological research? 

Q51. IF MARRIED: Did your husband/wife ever get a high school 
diploma or a GED? 

Q52. IF YES: Does he/she have any college degrees? What is 
his/her highest degree? 

Q53. I"^ DEGREE: In what field vas that uegree? 

Q54. IF MARRIED: Last week, was your husband/wife working 
full-time, working part-time, going to school, or what? 



Codes: working full-time 1 

working part-time 2 

has job, but ill, on 

vacation or strike 3 

unemployed, laid off, 

lookino for work 4 

retired 5 
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in school . . . 
keeping house 

other 

DK or NA . . . . 



6 
7 
8 
9 



Q55. IF SPOUSE EMPLOYED: What kind of work does your hi 
band/wife do? 

What is that job called? 

Q56. IF SPOUSE EMPLOYED: Does the organization or firm for 
which your husband/wife works conduct or sponsor any scientif- 
ic or technological research? 

Q57. Now, let me read you a short list of groups and organi- 
zations and ask you to tell me whether or not you are a mem- 
ber . 

Q57a. a church or religious group. 
Q57b. a PTA or other school related group. 
Q57c. a community service club or organization. 
Q57d. a union. 

Q57e. a professional or occupational group other than a un- 
ion. 



Q57f. any group primarily concerned about environmental prob- 
lems. 

Q57g. a chamber of commerce or a business group. 

Q58. Thinking back to the time you were a high school stu- 
dent, did you live in a central city, a suburb, a smaller town 
that was not a part of a metropolitan area, or in a rural 
area? 

Q59. What race do you consider yourself? 
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science indicators iiterature data base 



purpose and 

baeicground 

This data base describes publication 
and citation activity in the leading re- 
search journals for physical and bio- 
logical <<ciences that are carried in the 
Sdena CitaHons Inda (SCI) of the Institute 
for Scientific Information. 

survey Instrument 

The data base is used to construct 13 
bibliometric indicators of international 
and domestic scientific activity, including 
national publication counts, national 
citation indicators, international co- 
authorships, etc. Fields covered by the 
survey include biology, chemistry, 
physics, earth and space sciences, engi- 
neering and technology, psychology, 
mathematics, clinical medicine, and 
biomedicine. 

survsy design 

The journals carried in the SCI are 
the largest, most cited journals in the 



physical and biological sciences and 
cover virtually all the significant world 
research literature in these fieldc. The 
1973 SCI data base covers publication 
activity in 2,100 journals; the 1981 data 
base covers activity in the approximately 
3,000 journals. TTie data base is separated 
into two fixed sets of journals so that 
comparisons can be made over time. 



data availability 

In most cases, these data are available 
for the years 1973 through 1984 for die 
1973 journal set, and for 1981 and 1984 
using the 1981 journal set. Data for 
psychology are only available for 
1973-77, 



data access 

A complete description of the data 
base is contained in the publication. Data 
Ubcr's Guide to (he National Science Foun- 
dation's Science Literature Data Base [19801 
This publication is available from the 



Science Indicators Study Group/Di*i8ion 
of Science Resources Studies (202) 
634-4682. Inquiries regarding this data 
should be addressed to: 

Mr. Jason Christian 
Division of Science Resources 
Studies 

Science Indicators Studies Group 
National Science Foundation 
1800 G Street, N.W., Rm. L611 
Washington, D.C 20550 
(202) 634-4682 



Data tapes for one or a set of indicators 
may be ordered from: 

Computer Horizons, Inc. 
1050 Kings Highway North 
Cherry Hill New Jersey 08034 
(609) 779-0O11 

Indicators Series 1 which describes 
publications by year, nationality, and 
detailed field of science costs $1,100; all 
additional indicators series are provided 
for an additional $1,100. Shipping costs 
are charged separately. 
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counts of patCfnts applied for and granted 
in the united states 



purpose and 
background 

The purpose of these data is to obtain 
infomnation on the stream of new tech- 
nical inventions that may eventually be 
embodied in new or improved products, 
processes, and services. While inventions 
cannot be directly counted or measured, 
patents taken out on new inventions 
can. The number of patents, therefore, 
is used as a surrogate measure of the 
numbers of inventions themselves. Data 
on patents are provided by Cue Office 
of Documentation, U.S. Patent anc 
Trademark Office. 

survey Instrument 

Patent counts are classified by na- 
tionality of inventor and class of owner 
(individual, U.S. Government, U.S. cor- 



porations, foreign government, foreign 
corporation), ^hey are also classified 
by field of technology (product field) 
by use of a computer concordance 
developed under iNlational Science 
Foundation sponsorship. Special tabu- 
lations have been made of patenting 
by universities and colleges and patent- 
ing in special technology fields. 

survey design 

All patents granted in the United States 
are covered. They are tabulated both 
by year granted and year of application. 

data availability 

Reports containing patent tabulations 
are updated annually, and generally 
cover the period fi-om 1963 to 19S4. 



data access 

The 1983 Patent Office reports include 
earlier data and are available in micro- 
fiche form. Copies can be obtained fi-om: 

Mr. Jason Christian 
Division of Science Resources 
Studies 

Science Indicators Studies Group 
National Science Foundation 
1800 G Street, N.W., Rm. Lull 
Washington, D.C. 20550 
(202) 634-4682 

Inquiries can be made to the Patent 
and Trademark Office and should be 
directed to: 

Mrs. Jane Myers 
Office of Technology 

Documentation 
U.S. Patent and Trademark Office 
Washington, D.C. 20231 
(703) 557-0433 
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